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The following Tables are intended to be used conjointly 
with the " Matbematical Tables "—published in the series 
of B/udimentary Treatises — in the various computations of 
Navigation and Nautical Astronomy. They are eleven in 
number, and the purposes they serve will be readily under- 
stood from the following brief explanation : 



Tables 1 and 2. 
SineSy Cosines, Sfc, to every Quarter Point of the Compass. 

The first of these Tables exhibits the Natural sines, cosines, 
&c., of Courses to every quarter-point of the compass, and 
the second furnishes the Lqgarithmic sines, cosines, &c. of 
the same angles. Here are two examples of their use : 

1. A ship from latitude 87° 3' N., sails S.W. i S. a dis- 
tance of 148 miles ; requii'ed the latitvid^ m^\A*(^sife\'e^^'!^H2c^^ 
made ? 
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The following Tables are intended to be used conjointly 
with the " Mathematical Tables '* — published in the series 
of E/udimentary Treatises — in the various computations of 
Navigation and Nautical Astronomy. They are eleven in 
number, and the purposes they serve will be readily under- 
stood from the following brief explanation : 



• Tables 1 and 2. 

' SineSy Cosines, Sfc, to every Quarter Point of the Compass, 

The first of these Tables exhibits the Nattiral sines, cosines, 
Ac, of Courses to every quarter-point of the compass, and 
the second furnishes the Lpgarithnic sines, cosines, &c. of 
the same angles. Here are two examples of their use : 

1. A ship from latitude 87° 3' N., sails S.W. J S. a dis- 
tance of 148 miles ; requii-ed the latitude iii«iSi^\Xife\<5j^'Kes2cxx<5k 
made ? 
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The following Tables are inteuded to be used conjointly 
with the " Matbematical Tables" — published in the series 
of E/udimentary Treatises — in the various computations of 
Navigation and Nautical Astronomy. They are eleven in 
number, and the purposes they serve will be readily under- 
stood from the following brief explanation : 



Tables 1 and 2. 
Sines, Cosines, Sfc,, to every Quarter Point of the Comjpass, 

The first of these Tables exhibits the Nattiral sines, cosines, 
'^ , &c., of Courses to every quarter-point of the compass, and 
the second furnishes the Lpgarithmic sines, cosines, &c. of 
the same angles. Here are two examples of their use : 

1. A ship from latitude 87° 3' N., sails S.W. i S. a dis- 
tance of 148 miles ; required the latitude in. ^\AVXi^ ^<s^'KtN2Qx<5k 
made ? 
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The following Tables are intended to be used conjointly 
with the " Mathematical Tables " — published in the series 
of E/udimentary Treatises — in the various computations of 
Navigation and Nautical Astronomy. They are eleven in 
number, and the purposes they serve will be readily under- 
stood from the following brief explanation : 



Tables 1 and 2. 
! Sines^ Cosines, Sfc, to every Quarter Feint of the Compass, 

The first of these Tables exhibits the Nattiral sines, cosines, 
^ . &c., of Courses to every quarter-point of the compass, and 
the second furnishes the Lpgarithmic sines, cosines, &c. of 
the same angles. Here are two examples of their use : 

1. A ship from latitude 87° 3' N., sails S.W. J S. a dis- 
tance of 148 miles ; required the latitude iiiMi^NXi.'i^'s^'^H:^:^^^ 
made ? 
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Bt Table 1. 



For the diff, lot, 

Diff. lat. = co8 coarse x dist. 
COB course, 3i poiDts= "773 
distance = 148 



6184 
3092 
778 



diff. lat. a =114-404 
= 1* 54' S. 
lat. left .37 3 N. 



lat. in . .35 9 K. 



For the departure, 

Dep. = sin course x dist. 

sin course, 3i points = '6348 
distance = 148 



50744 
25372 
6343 



departure W. =93*8764 



Hence the departure is 93*9 
miles W. 



Bt Table 2. 



For the diff. lat. 

Diff. lat. = cos course x dist. 

logs. 

cos course, 3i points =9*88818 
di8tance=148 . 2*17026 



diff. Ut.S. = 114 . 2*05844 



or diC lat. = 1* 54' S. 



For the departure. 
Dep. =sin course x dist. 

Logs. 

sin course, 3^ points =9*80236 
di8tance=148 . 2*17026 



departure =93 '9 . 1*97262 
.*. the departure is 93*9 m. W. 



2. A ship sails from latitude 15° 55' S. on a S.E. ^ E. 
coilrse till she finds herself in latitude 18° 49' S. : required 
the departure made P 



By Table 1. 

For the departure. 
Dep. = tan course x dlS. lat. 
tan course, 4^ points= 1*2185 
diff. lat. = 174 



48740 
85295 
12185 



Br Table 2. 

For the depaHure. 
Dep. = tan course x diff. lat. 

Logs. 
tan course, 4^ points =10*08583 
diff. lat. = 174 . 2*24055 



depai*ture=212 E. 2*82638 



departures. = 212*01 9 



Hence the departure is 212 
mUes E. 
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Table 3. 
Natural SineSf Cosines^ Tangents, and Cotangents. 

This is a table of natural sines, cosines, tangents, and co- 
tangents to every degree and minute of the quadrant. It 
will be found useful in finding the direct course from the 
beginning to the end of a traverse, and in many other 
computations of Navigation and Trigonometry in which it 
may be inconvenient to employ logarithms. Ample illus- 
tration of the advantage of this table is given in the 
Navigation and Nautical Astronomy which accompanies 
the present volume. 

Tables 4 ai^d 5. 

Difference of Latitude and Departure^ or Traverse Table for 

Foints and for Degrees, 

On account of the use of these Tables in working a 
traverse, they are frequently called Traverse Tables, The 
difference of latitude and departure due to any course and 
distance are found from one or other of these Tables by 
inspection. The course stands at the head of the page, or if 
more than 45°, at the foot — expressed in points and quarter- 
points in Table 4, and in degrees in Table 5 — and the 
difference of latitude and departure which the ship makes 
in running any distance on that course, from 1 mile to 300 
miles is inserted in the body of the Table, and is found as 
in the examples following : 

1. A ship sails N.W. ^ N. a distance of 76 miles: 
required the difference of latitude and departure by in- 
spection ? 

The given course is 8i points ; and referring to Table 4, 
we find the page devoted to this eoux^^ \>q ^^^ ^^%<^ "^"^^^^^ 
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Avhicb, against 78 in a column headed Disi,, stands 60*3 
under the head Lat, and 495 under the head Dep, We 
conclude therefore that, for the given course and distance, 
the difference of latitude is 60-3 miles, and the departure 
49*5 miles. 

2. Suppose the course to be 5} points, and the distance 
sailed 78 miles as before. 

Then, as the course here exceeds four points, we look for 
it at the foot of the page (p. 84), and against 78 in the 
distance column, we find 688 in the adjacent departure 
column, and 36*8 in the difference of latitude column, so 
that the difference of latitude made is 36*8 miles, and the 
departure 68*8 miles. 

3. Suppose the course to be 30^ and the distance sailed 
on that course 78 miles. 

Then, turning to the page headed 30° in Table 6 (p. 70), 
we find against 78 in the Dist, column, the number 67*5 in 
the adjacent Lat, column, and 39 in the Dep, colu^m : we 
conclude therefore that the difference of latitude made is 
67*5 miles, and the corresponding departure 39 miles. 

4. But if the course exceed 45®, if, for instance, it be 
58°, it will be found at the bottom of the page (p. 72), and 
against the distance 78, there appears 66*1 for departure^ 
and 41*3 for difference of latitude. 

If the distance sailed on any course be greater than SOO 
miles, since the limits of the Table will then be exceeded, 
to render the Table still available we must take the half, or 
the third, or the fourth, &c., of the given distance, so that 
the part taken may be a distance within the limits of the 
Table : the diff. lat. and dep. corresponding to this aliquot 
part of the given distance, being each multiplied by 2, or 
by 3, or by 4, &c., according to the part taken, will give the 
dJE, ht and dep. due to the entire distance. 
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These Tables are employed not only in plane sailing, but 
also in parallel and mid-latitude sailings, as is sufficiently 
exemplified in the treatise on Navigation and Nautical 
Astronomy, to which the present collection is adapted. 
And in all computations of the parts of a right-angled 
triangle, provided the angles are expressed in degrees and 
minutes — seconds being disregarded. Table 5 may be used 
to save the trouble of arithmetical calculation. 

Table 6. 
N'atural Cosines to Degrees, Minutes, and Seconds, 

This Table is employed in the Author's method of clearing 
the lunar distance for the purpose of finding the longitude 
at sea. The several columns of cosines are headed by the 
degrees, the accompanying minutes being inserted in the 
first column on the left of the page : this is equally a 
column of the seconds, and is accordingly headed by the 
marks for minutes and seconds. As in the ordinary trigo- 
nometrical tables, the cosine of an arc or angle belonging 
to any number of degrees and minutes is found in the 
column of cosines, under the degrees, and in a horizontal 
line with the minutes found in the first column. 

Suppose this cosine to have been extracted from the 
table ; then, if there are seconds also in the arc or angle, 
we again refer to the same first column for these, and in the 
same horizontal line with them, and in the column headed 
" parts for " " which immediately follows the column from 
which our cosine has been extracted, we shall find the 
correction for that cosine : this correction is always to be 
subtracted* The remainder will be the cosine of the given 
degrees, minutes, and seconds. But in taking out a cosine 
to degrees, minutes, and seconda, \ti Vi^ m ^^^'^^^ ^^ 
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better to enter the marginal column first with the seconds^ 
to write the " parts " for these on a slip of paper, and then, 
entering the same column with the minutes, instead of 
extracting the corresponding cosine, to place the slip under 
it, and subtract the correction written thereon. The Table 
extends from 0° to 90° only, so that it does not give 
immediately the cosines of obtuse^ angles: when therefore 
the angle is obtuse, we must enter the Table with the 
supplement of that angle, and regard the corresponding 
cosine as negative. It was thought better that this irifling 
amount of trouble should be incurred, than that the extent 
of the Table should be doubled. 

There is indeed a way of avoiding this enlargement of 
the Table, and yet providing for the supplementary arcs ; 
but as the Table would then have to be used in a peculiar 
manner — disturbing the general principle upon which the 
extracts from it are made in the other cases — it was thought 
preferable, after due consideration, to reject it. The plan 
is this. Suppose a marginal* column added to the right of 
each page, for tlie minutes and seconds, proceeding upwards 
from to 60, and that the degrees supplementary to those 
at the top of the page (one degree in each case being 
omitted in the supplement) were given at the bottom, as 
in the ordinary tables of sines and cosines ; we should then 
have to use the table as in the following instance. Eequired 
the cosine of 115° -41' 34" P Referring to page 96, we 
should find 115" at the bottom of the column headed 64°, 
from which column opposite the 41' on the right, we should 
take the cosine 43397, then referring to the left for the 34'*', 
we should extract the " parts *' 149, which we should have 
to add to 43397: we should thus get 433546 for the 
required cosine. As the Table at present stands, however, 
tre enter it with 64° 18' 26^ the supplement of 115° 41' 34*, 
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and for W 18' we find 483659, while the "parts" for 26* 
&re found in a similar manner to be 113, which subtracted 
from 433659 gives 433546 for the required cosine. 

It has not been thought necessary to insert the decimal 
point before each cosine ; indeed, in the operation for which 
this Table is specially prepared, the numbers may always 
be regarded as integers. (See p. 227, Naut. Ast.) 

Ex. 1. Suppose the natural cosine of 37^ 21' 83'' were 
required: 

Turning to the page containing 37° at the top (page 92), 
we find the " parts " against 33" to be 98, and the cosine 
against 21' to be 794944, subtracting the 98 from this, 
we write down 794846 for the cosine required. 

2. Again, suppose we wanted the cosine of 118° 16' 43* : 
Subtracting this from 180°, the angle in the Table is 

6P 43' 17*. Under 6^, and against 17^ the "parts " are 
72, and against 43', the cosine is 473832 : subtracting the 
72 from this, we find 473760 for the required cosine, which 
is negative because the proposed angle is obtuse. 

3. Eequired the angle whose cosine is 452801 P 

By the Table 452954:=oob 63" i 
Given cosine 452801 



Parts for the sees. 153 35 ' 



Hence the angle is 63"* i' 35". 

If the given cosine had been— 452801, then ^he supple- 
ment of the angle thus determined, namely 116'* 55' 25", 
would have been the angle to which that cosine belongs. 



x explanation 07 the tables. 

Table 7. 
Proportional Logarithms, 

These are a peculiar kind of logarithms, first constructed 
by Dr. Maskeljne to facilitate the operation of finding the 
Greenwich time, at which a lunar distance taken at sea has 
place. They are also useful in many other inquiries, in 
which difierence of time varies, as difference of angular 
measurement. When difference of time is required the 
Table is to be entered with difference of angular measure- . 
ment, and wh&n difference of angular measurement is 
required it is to be entered with the corresponding difference 
of time. Sufficient illustration of the mode of . employing 
the Table is given in the Nautical Astronomy, pages 
236-7. 

The last four figures in the Table are decimals, and the 
greater part of the Table consists of these decimals alone ; 
the decimal point however is suppressed, as well here as in 
the Nautical Almanac, since in finding the Greenwich time 
of a lunar distance the logarithms may be always regarded 
as whole numbers. 

1. Suppose the proportional logarithm of 2^ 8"" 16" is 
required, or the proportional logarithm of 2° 8' 16": turning 
to the proper page of the Table (p. 112) we find that for 
each of these arguments the P. L. is -1472. 

2. Suppose it be required to find the difference of time 
corresponding to the P. L. '2954 : turning to page 109 we 
see that this P. L. answers to the difference of time, 1^ 31" 
10*. It also answers to the difference P 31' 10" of angular 
measurement. The Table extends from 0» to 3^ or 10800«, 
or from 0" to 3® : the proportional logarithm of the extreme 
number of seconds, namely 10800, being 0, the formal 
insertion of it has not been thought necessary. For the 



EXPLAIfATION OP THB TABLES. XT. 

theory of proportional logarithms reference may be made to 
the Nautical Astronomy, page 285. 



Table 8. 
Jbr determining the distance of an object seen in the horizon. 

This Table shows the utmost distance at which an object 
on the surface of the sea can be seen by an eye elevated 
above it ; the elevation of the eye being estimated in feet, 
and the distance in nautical miles, allowance being made 
for atmospherical refraction. If the object itself be elevated 
above the surface, and its summit be just visible in the 
remote distance, then, if the height of the distant object 
thus lost to sight all but its top, be previously known, the 
Table will enable us to find its distance, the height of the 
spectator's eye being known. 

Ex. 1. Erom the mast head, 180 feet high, a boat was 
observed as a remote speck, just appearing in the horizon : 
required its distance P 

In the Table opposite 130 feet is found 13*1 miles, the 
distance required. 

2. Erom the same height the top of a lighthouse known 
to be 300 feet above the level of the sea, was discerned in 
the horizon : required the distance from the lighthouse P 



?ur the height 130 the distance is 13*1 miles. 
„ 800 „ 19-9 

'. tfao distance of the lighthouse is 33 miles* 
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Table 9. 

For finding the mean time (nearly) of {he Meridian Tran^ite 

of the Principal Fixed Stare, 

In this Table is recorded the mean time at which each of 
the 100 stars there selected passes the meridian of the ship. 
The times of transit are giren only for every tenth day ; 
but as the stars come to the meridian earlier every day, by 
a uniform difference of time — about four minutes — it is 
easy to find the time of transit on any intermediate day : 
we have only to multiply the number of days after the day 
of transit recorded in the Table by 4, and to subtract the 
number of minutes in the product from the time of transit 
on the day given in the Table. Or we may multiply the 
number of days hefbre the next tabular day by 4, and add 
the resulting minutes to the time of that advanced day's 
transit : for example, 

Suppose it were required to find the mean time of transit 
of €? Centauri on the fifth of November : 



By the Table the time of tnmsit Not. 1, is 28'' 43" 
And for four days afterwards, we subtract 4x4= 16 



.*. time of transit Nov. 5th is 23 27 



Or, the time of transit Nov. 11, being by the Table 23^ 4"», 
by adding 6x 4=24 minutes, we have for the time on Nov. 
5th, 23^ 28'". 

It will of course be understood that the times of transit 
furnished by aid of this Table, are only the times nearly ; 
but in no case will the time differ from the truth by' more 
than about two or three minutes, and the Table is therefore as 
accurate as necessary for the purpose intended by it, which 
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purpose is to apprise the mariner about what time he may 
expect certain well known stars to appear on the meridian 
whenever the weather permits his taking a star-altitude for 
his latitude. Should the observer not be sufficiently ac- , 
quainted with the stars to avail himself readily of this 
information, he is recommended to procure Mr. Jeans's 
'* Hand Book for the Stars," or some similar book. 

But the right star may generally be detected when we 
know, within about half a degree or so, what altitude it 
ought to have when on the meridian, and this approximate 
altitude may be found by help of the star's declination, and 
the latitude by account ; thus : — 

1. Foe a meeidian altitude above the Pole. 

In this case the star passes from the eastward towards 
the westward, and ascends to the meridian. ^ 

When the latitude ly account and the declination have the 
same name. Add 90^ to the declination, and subtract the 
latitude by account ; or, which is the same thing, add the 
colatitude to the dedination, the result will be the ap- 
proximate altitude, measured from the S. in N. lat. and 
from the N. in S, lat. 

When the latitude hy account and the declination have 
different names. Add together the latitude by account, and 
the declination, and subtract the sum from 90°, or, which is 
the same thing, subtract the declination from the colatitude, 
the result will be the approximate altitude from the S. in 
N. lat. and from the N. in S. lat. If the sum of lat. and 
dec. exceed 90° the star cannot appear above the horizon. 

2. Fob a meeidian altitude below the Pole. 

In this case the star passes from the ^^^\r«^Jt^ \»q^«s^% 
the esmtwari and descends to the meTiimu. \>i c»jQ.\iek^^^^^ 
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below the Pole only when the latitude and declination have 
the same name« 

Prom the sum of the latitude and declination subtract 
90°: the remainder will be the approximate altitude 
reckoned from the JS". in N. lat. and from the S. in S. lat. 
If the sum of lat, and dec. be less than 90** the star will 
pass the meridian below the Pole under the horizon. 

To assist in thus getting an approximate meridian alti- 
tude, the stars' declinations — each to the nearest degree 
and minute — are given in the marginal column of the Table. 
It is scarcely possible to mistake the star, because no other 
will have nearly the same meridian altitude at the time. 

The approximate altitude being found in this way, and 
the index of the instrument set to it — the sight being 
directed to the proper point of the horizon — the true 
meridian altitude, and thence the latitude of the ship, may 
be readily determined. 

It is to be observed that if the mean time at ship bo 
A.M., we must add 12^ to that time for the corresponding 
time in the Table, from the preceding noon, when the star 
opposite that time will pass the meridian above the Pole. 
If the mean time at ship be p.m. the star opposite that time 
in the Table, will be on the meridian above the Pole ; and if 
12^ be added to the time, the star opposite the result, will 
be on the meridian below the Pole. 

Table 10. 

Best Time for taking the Altitude of a Celestial Ohject, with 
the view of determining the Time at Sea. 

When the time at the ship is to be deduced from an 

idtitude, it is desirable that the object observed should be 

/a such a position that a small error in the observation jnay 
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have the least possible influence on the magnitude of the 
hour-angle. And this position is attained when the object 
is 'on the prime vertical. If, however, the declination be of 
a contrary name to the latitude of the place of observation, 
the object will cross the prime vertical before it rises and 
after it sets, so that it cannot be observed on this circle at 
all ; the observation should then be taken as soon after it 
rises (or before it sets) as that the altitude of it is sufficient 
to secure it from the fluctuating eflects of the horizontal 
refraction. The altitude should not be less than 6 or 7 
degrees. 

The present Table points out, with accuracy enough for 
the purpose, the time when the prime vertical is crossed 
above the horizon, that is, when the declination is of the 
same name as the latitude. 

If the object observed be the sun, the table is to be 
entered with that degree of declination which approaches 
nearest to the sun's declination at the time, and which is 
found at the top of the table ; underneath this declination, 
and opposite to the latitude found in the first column, is 
the time before or after noon when it will be most advan- 
tageous to take the altitude for Time.* 

If, however, the object be a star, we must first ascertain 
the time when it passes over the meridian ; the preceding 
Table will supply this information. Then, by aid of the 
present Table, entering it with the star's declii^ation and 
the latitude of the place, we take out the corresponding 
time, or hour-angle between the meridian and star, when 
the latter is on the prime vertical. If the observation is t<» 

* As tiie Table gives the hour-angle from the meridian in Time, if the 
object be the son, the time will be apparent ; the correction for Equation 
of Time being applied, will convert it into measL \iVav^. "^^t «. «X»x^^^ 
sach correction iff reqoisite. 
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be made hefore the meridian transit, we must Bubtract the 
latter time from the former; if the observation is to be 
made after the meridian transit, we must add the two 
times together. 

It is only when the latitude of the place is greater than 
the declination of the object (both being of the same name), 
that the object actually crosses the prime vertical ; when 
the two are equal, the object is on the prime vertical when 
it is on the meridian ; when the latitude is less than the 
declination, the Table shows the time of nearest approach to 
the prime vertical, which will be the best for the altitude 
to be observed. 

We may further observe that, when the latitude of the 
ship is pretty nearly a mean between two consecutive 
latitudes in the Table, the time will be obtained more 
accurately by taking the mean of the times corresponding 
to those two latitudes. 

Ex. 1. At what time will the star a Leonis or Eegulus 
bear due East on the 6th of Eebruaiy, in latitude 47® N. ? 

Mean time of transit, Feb. 1 —20" (Table 9) 12^ 53" 
Time corresponding to dec. 12° N. and lat. iV —5 14 

Mean time of star's bearing due East 7 39 p.m. 

2. At what time will the star a Arietis bear nearest to 
the West on Nov. 21, in latitude 17° 32' N. ? 

Tinde corresponding to dec. 22** and lat. 17** 2^ 43" 

„ „ „ lat. 18** 2 26 



2) 5 9 



„ „ „ lat. 17** 80', + 2 35 

Mean time of star's transit (Table 9) 9 56 



>> 



„ bearing nearest to W. 12 31 p.m. 

or 31 A.M. 
that is, at about 31™ pael m\ds^\i\). 



EXPLAKATIOV Or THE TABLES. Xvil 

Note. — The mean time of the meridian passage of each 
of the planets, and also of the moon, is given in the 
Nautical Almanac for every day in the year. (See Table at 
p. 120 of the Nautical Astronomy.) 

If a planet be favorable for observation, and there be any 
doubt as to which of the planets it is, the doubt may be 
removed by noticing what known star is nearest to it, 
referring to Table 9 for the time of the meridian passage of 
that star, and then finding, from the Nautical Almanac, 
which of the planets it is that passes the meridian nearest 
to that time. 

Table 11. 

VoT Finding the AUitude of a Celestial Object, tnost suitable 
for ascertaining the Time at Sea, 

This Table is intended to show, what altitude nearly an 
object of given declination must have in a given latitude to 
be most suitable for deducing the time from that altitude ; 
that is to say, it points out approximately the altitude 
which the object has when on the prime vertical, or when it 
makes the nearest approach to it. When the object is a 
star, and the time most suitable for taking its altitude is 
foimd from the last Table, the approximate altitude of it at 
that time, as given by the present Table, will enable the 
observer readily to discover it, even should he be but little 
familiar with the constellations. 



To these Tables is added a list of the Proper Names of 
certain of the principal fixed stars, and to this is subjoined 
the names and sounds of the letters of tha Ort^^^s. KN:^^^^ 
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50 
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9-8 1641 


8673 


9898 


8253 


49 


12 


8938 


5961 


7-3 0018 


8625 


4482 


9067 


15- 0557 


4165 


48 


18 


9944 


7206 


1600 


8-4 0705 


7338 


9504 


1222 


6691 


47 


14 


6-8 0963 


8456 


8190 


2795 


9-9 0211 


9923 


1893 


6932 


46 


16 


1966 


9710 


4786 


4896 


3101 


12- 0346 


2571 


8188 


46 


16 


2982 


6-6 0970 


6389 


7007 


6007 


0772 


3254 


9460 


44 


17 


4001 


2*234 


7999 


9128 
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01-0 
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62 
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061 
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63 
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12-9 
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191-1 
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18-0 
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07-5 
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019 


79 


78 6 


07-7 


13t> 


138-3 


13-6 
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19-5 
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23 


229 
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153-8 


151 


214 


2130 


210 


274 


272-7 


26-9 


35 


34-8 


03-4 


95 


94-5 


09-3 


155 


154-3 


15-2 


215 


2140 


•21-1 


275 


273-7 


27-0 


36 


358 


03-5 


98 


95-5 


09-4 


166 


155-2 


15-3 


216 


2150 


21-2 


276 


274-7 


271 


37 


36-8 


036 


97 


96-5 


09-5 


157 


156.2 


15-4 


217 


2160 


21-3 


277 


275-7 


27 2 


38 


37-8 


03-7 


98 


97»5 


09-6 


158 


157 2 


155 


218 


216 9 


214 


278 


276-7 


273 


39 


38-8 


03-8 


99 


98-5 


097 


159 


153 2 


156 


219 


2179 


215 


279 


277-7 


27 3 


40 
41 


39-8 


039 
040 


100 
101 


99-5 


09-8 
09-9 


160 
161 


159-2 


15 7 
168 


220 
221 


2189 


21-6 
217 


280 
281 


278-7 
2796 


27-4 
27-5 


40 8 


1006 


160-2 


219 9 


42 


418 


04-1 


102 


101-5 


10-0 


162 


161-2 


159 


222 


220-9 


21-8 


282 


280-3 


•i76 


43 


42-8 


04-2 


103 


102-5 


10-1 


163 


162-2 


160 


223 


221-9 


219 


283 


281-6 


27-7 


44 


438 


04-3 


104 


103-5 


10-2 


164 


163-2 


161 


224 


222-9 


220 


284 


282-6 


27-8 


45 


44-8 


044 


105 


104-6 


10-3 


165 


164-2 


162 


225 


223 9 


•221 


285 


283-6 


279 


46 


458 


045 


106 


1055 


10-4 


166 


165-2 


163 


226 


224-9 


22-2 


286 


284-6 


28-0 


47 


46-8 


046 


107 


1065 


10-5 


167 


1662 


16-4 


227 


225-9 


22-2 


287 


285-6 


281 


48 


47-8 


04-7 


108 


107-6 


10 6 


168 


167-2 


16-6 


228 


226-0 


2-2-3 


288 


286-6 


28-2 


49 


48-8 


04-8 


109 


1086 


10-7 


169 


1682 


166 


229 


2-27-9 


22-4 


289 


287-6 


28-3 


60 
61 


49-8 


049 
050 


110 
111 


109-5 


10-8 


170 


1692 


16-7 
16-8 


230 
231 


228-9 


225 


290 


2886 


28-4 
28-5 


50-8 


110-5 


109 


171 


170-2 


229 9 


22 6 


291 


2896 


62 


517 


05-1 


112 


111-5 


110 


172 


171-2 


169 


232 


2309 


227 


292 


290-6 


286 


53 


52-7 


05-2 


113 


112-6 


111 


173 


172-2 


17-0 


233 


231-9 


228 


293 


291-6 


287 


64 


53'7 


05-3 


114 


113-6 


11-2 


174 


1782 


17-1 


234 


2329 


-22-9 


294 


292-6 


288 


53 


647 


05-4 


115 


114-4 


11-3 


176 


174-2 


17-2 


235 


233 9 


23-0 


295 


2936 


289 


56 


55*7 


05-5 


116 


116-4 


11-4 


176 


175-2 


173 


236 


2.H9 


•23-1 


296 


2946 


290 


67 


56-7 


05-6 


117 


116-4 


11-5 


177 


176-1 


17-4 


237 


235-9 


232 


297 


295-6 


291 


58 


57-7 


057 


118 


117-4 


11-6 


178 


1771 


17-4 


238 


236-9 


23-3 


298 


296-6 


29 2 


59 


58-7 


05-8 


119 


118-4 


11-7 


179 


1781 


17-5 


239 


237-8 


234 


299 


2976 


29-3 


60 
Dlst. 


59-7 


059 
Tmt. 


120 
Dist. 


119 4 


11-8 
Lat. 


18) 
DUt. 


1791 


17-6 
Lat. 


240 
Dist. 


2388 


285 
Lat. 


300 


2986 


29-4 


Dep. 


Dep. 


Dep. 


Dep. 


Dlst. 


Dep. 


Lat. 












FOR 


1\ POINTS. 


1 



TAB 

1 


LB 4.] 
Lat. 


D 

Dep. 
00-1 


IKFUI 
DUt. 

61 


IKNCtt OF L.VTITUDB AND DEPABTUBB FOB J POINT. 27 | 


Lat. 


Dep. 
09-0 


Diit. 
121 


Lat. 


Dep. 
178 


Dist. 
181 


Lat. 


Dep. 
26-6 


Diit. 
241 


Lat. 


Dep. 


01-0 


60-3 


119-7 


1790 


238-4 


35 4 


2 


02-0 


00-3 


62 


61-3 


09-1 


1-22 


120-7 


17-9 


182 


180-0 


26-7 


242 


239-4 


35-6 


3 


03-0 


00-4 


63 


62-3 


092 


123 


121-7 


181 


183 


1810 


269 


243 


240-4 


357 


4 


040 


00-6 


64 


63-3 


094 


124 


122 7 


182 


184 


182-0 


27-0 


244 


2U-4 


85-8 


6 


04-9 


00*7 


65 


64-3 


09-6 


126 


123-7 


18-3 


185 


1830 


27-2 


245 


24-2-4 


360 


6 


05-9 


00-9 


66 


65*3 


09-7 


126 


124-6 


185 


186 


1840 


278 


246 


2433 


361 


7 


06-9 


01*0 


67 


668 


098 


1-27 


125-6 


18-6 


187 


185-0 


27-4 


247 


244 3 


36^2 


8 


07-9 


01*2 


68 


67 3 


10-0 


128 


126 6 


18-8 


188 


186-0 


27-6 


248 


2453 


36-4 


9 


OS-0 


ul.8 


69 


68-3 


101 


129 


1276 


189 


189 


1870 


•27-7 


249 


246 3 


865 


10 
11 


099 


01-5 
01-6 


70 
71 


69-2 
702 


10-3 
10-4 


130 
131 


128-6 


19-1 
19-2 


190 
191 


187-9 


27-9 


250 


247-3 


867 
368 


109 


1296 


188-9 


280 


251 


218-3 


12 


119 


01-8 


72 


712 


10-6 


132 


1306 


19-4 


192 


189-9 


28-2 


252 


249 3 


370 


13 


12-9 


01-9 


73 


72 2 


10-7 


133 


131-6 


195 


193 


190-9 


'28-3 


263 


250-3 


37-1 


14 


13-9 


02-1 


74 


73 2 


109 


134 


132-6 


197 


194 


191-9 


28-5 


254 


251-3 


37-3 


15 


14 8 


02-2 


75 


74 2 


11-0 


135 


133-6 


19 8 


195 


192 9 


28-6 


255 


252 2 


37-4 


16 


15-8 


02-3 


76 


75 2 


11-2 


136 


134-6 


20-0 


196 


193-9 


28-8 


256 


253-2 


37-6 


17 


16-8 


025 


77 


76 2 


11-8 


137 


136-5 


20-1 


197 


194-9 


28-9 


267 


254-2 


37-7 


18 


17-8 


02-6 


78 


772 


11-4 


139 


136-5 


203 


198 


1959 


29-1 


25» 


255-2 


37-9 


19 


18*8 


02-8 


79 


781 


11-6 


139 


187-5 


20-4 


199 


196-& 


29-2 


259 


2562 


aso 


20 
21 


19-8 


02-9 


80 


791 


11-7 
11-9 


140 
141 


138-5 


20-5 
20-7 


200 
201 


1978 


-29-4 
29-6 


260 
261 


257-2 


38-2 
383 


20*8 


03-1 


81 


60-1 


1395 


198-8 


2582 


22 


218 


03-2 


82 


81- 1 


12-0 


142 


1405 


20-8 


202 


199-8 


296 


262 


259-2 


38-4 


23 


22-8 


1)3-4 


83 


821 


12 2 


143 


141-5 


21-0 


203 


200-8 


29-8 


263 


260 2 


386 


24 


237 


03-6 


84 


83-1 


12-3 


144 


142-4 


211 


204 


201-8 


299 


264 


261-1 


38-7 


26 


24-7 


03-7 


85 


841 


12-5 


145 


143-4 


21-3 


205 


202-8 


30-1 


265 


262-1 


389 


26 


25-7 


08-8 


86 


85-1 


12-6 


146 


144-4 


21-4 


206 


208-8 


SO-2 


266 


263-1 


390 


27 


267 


OiO 


87 


86-1 


128 


147 


1454 


21-6 


207 


204-8 


30-4 


267 


264-1 


39-2 


28 


27-7 


04-1 


88 


87-1 


12 9 


148 


1464 


21-7 


208 


205-8 


30 5 


268 


2651 


893 


29 


28*7 


04-8 


89 


88-0 


13-1 


149 


1474 


21-9 


209 


206-7 


30-7 


269 


266-1 


396 


80 
SI 


29-7 


04-4 
04-6 


90 
91 


890 


13-2 
13-4 


150 
151 


148-4 


22-0 


210 


207-7 


308 


270 


267-1 


396 


80-7 


90-0 


149-4 


222 


211 


208-7 


310 


271 


268-1 


89-8 


32 


31-7 


04-7 


92 


910 


135 


152 


150-4 


22-8 


212 


209-7 


31-1 


272 


269-1 


39-9 


33 


82-6 


048 


93 


920 


13-7 


153 


1513 


•225 


213 


2107 


313 


273 


2700 


40-1 


34 


83.6 


050 


94 


930 


13-8 


154 


152-3 


22 6 


214 


211-7 


31-4 


274 


271-0 


40-2 


35 


846 


051 


95 


94 


139 


155 


153-3 


22-7 


215 


212-7 


316 


275 


272-0 


40-4 


36 


366 


05-3 


96 


950 


141 


156 


154-3 


22-9 


216 


213-7 


31-7 


276 


273-0 


40-6 


37 


866 


05-4 


97 


960 


14 2 


157 


1558 


230 


217 


214-7 


31-8 


277 


274-0 


40-6 


38 


876 


05-6 


98 


969 


14-4 


158 


1563 


23-2 


218 


216'6 


32-0 


278 


276-0 


40-8 


39 


386 


06-7 


99 


97-9 


14-6 


159 


1573 


-23-3 


219 


216-6 


321 


279 


2760 


409 


40 
41 


396 


05-9 


100 


989 


147 
14-8 


160 
161 


158-3 


235 


220 


217-6 


32-3 
32-4 


280 
281 


277-0 


411 
412 


40-6 


06-0 


101 


99-9 


169-3 


23-6 


221 


2186 


278-0 


42 


41-6 


06*2 


102 


100-9 


150 


162 


160-3 


23-8 


222 


219-6 


326 


282 


279-0 


41-4 


43 


42-5 


06-3 


103 


101-9 


151 


163 


1612 


239 


223 


220-6 


327 


283 


2799 


41-5 


44 


43-5 


06-5 


104 


1029 


15-3 


164 


162-2 


24-1 


2-24 


2216 


329 


284 


2809 


41-7 


45 


44 5 


066 


105 


103-9 


15-4 


165 


163-2 


24-2 


225 


222-6 


33-0 


2a5 


281-9 


41-8 


46 


45-5 


068 


106 


104-9 


16-6 


166 


164-2 


24-4 


226 


223-6 


33-2 


286 


2829 


42-0 


47 


465 


069 


107 


105-6 


15 7 


167 


1062 


24-5 


227 


224-6 


33-3 


287 


283-9 


42-1 


48 


47-5 


070 


108 


106-8 


159 


168 


1662 


24-7 


228 


225-6 


33-5 


2S8 


2849 


423 


49 


48-5 


07-2 


109 


107-8 


16-0 


169 


1672 


24-8 


229 


226-6 


33-6 


289 


285-9 


42-4 


50 


49*5 


07-3 
07-5 


110 
111 


108-8 


16-1 
16-3 


170 
171 


16S-2 


24-9 


230 


227-6 


338 
33-9 


290 
291 


2869 


42-6 
427 


51 


50-5 


109-8 


169 2 


25-1 


231 


2286 


2879 


52 


51-4 


07-6 


112 


110-8 


16-4 


172 


1701 


25-2 


232 


229-5 


340 


292 


288-8 


429 


53 


624 


07-8 


113 


111-8 


166 


173 


1711 


-25-4 


233 


2305 


34-2 


293 


289-8 


430 


54 


53-4 


07-9 


114 


112-8 


16-7 


174 


1721 


25-6 


234 


231-5 


:34-3 


294 


290-8 


431 


55 


54*4 


081 


115 


113-8 


169 


175 


1731 


•25-7 


235 


232-5 


3t-5 


295 


291-8 


43 3 


56 


65-4 


08-2 


116 


114-7 


170 


176 


174-1 


25-8 


236 


233 4 


U6 


296 


292-8 


4V4 


67 


564 


08-4 


117 


1157 


17-2 


177 


175-1 


260 


237 


234-4 


34-8 


297 


293 8 


43-6 


53 


57-4 


08-5 


118 


' 1167 


173 


178 


176-1 


■261 


238 


233-4 


34-9 


298 


294-8 


437 


69 


58-4 


08-7 


119 


117-7 


17 5 


179 


177-1 


26-3 


239 


236-4 


361 


299 


2958 


43-9 


60 
Diit. 


59-4 


08-8 


120 


118-7 


17-6 


180 


1781 


26-4 
Lat. 


240 

Diit. 


237-4 


36-2 


300 


296-8 


44-0 


Dep. 


Lat. 


Diit. 


Dep. 


Lat. 


Uist. 


Dep. 


Dep. 


Lat. 


Dist. 


Dep. Lat. | 


^1^^ 
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DIFFRSEMCE OF LATrTUDS AND DKPAETURE FOK 1 POINT. [TABLB 4, | 




Dist. 

1 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 




010 


00-2 


61 


69-8 


11-9 


121 


118-7 


23-6 


181 


177-5 


35-3 


241 


236-4 


470 




2 


020 


00-4 


62 


60-8 


121 


122 


119 7 


23-8 


182 


1786 


366 


242 


237-4 


47-2 




3 


02-9 


00-6 


63 


61-8 


12-3 


123 


120 6 


•24-0 


183 


179-5 


36'7 


248 


238-3 


47-4 




4 


03-9 


008 


64 


62-8 


126 


124 


1216 


24-2 


184 


1806 


35-9 


244 


239 8 


47-6 




5 


04-9 


01-0 


65 


63-8 


12 7 


125 


122-6 


24-4 


186 


181-5 


36-1 


246 


2403 


47-8 




6 


059 


012 


66 


64-7 


12-9 


126 


123-6 


-246 


186 


182-4 


86-3 


246 


241*3 


480 




7 


069 


01-4 


67 


66-7 


131 


127 


124-6 


24-8 


187 


183-4 


36-5 


247 


2423 


482 




8 


07-8 


01-6 


68 


66-7 


183 


128 


126-5 


25-0 


188 


184:4 


86-7 


248 


243-2 


48-4 




9 


08 8 


01-8 


69 


677 


13-5 


129 


126-5 


262 


189 


185-4 


86-9 


249 


2442 


48-6 




10 
11 


09-8 


020 
02-2 


70 
71 


687 
696 


18-7 
13-9 


180 
181 


127-6 


26-4 
25-6 


190 
191 


186-4 


87-1 
37-3 


260 
261 


2452 


48-8 
490 




10-8 


128-6 


187-8 


246-2 




12 


11-8 


02 3 


72 


70-6 


140 


132 


129-6 


25-8 


192 


1883 


87-5 


252 


247-2 


49-2 




13 


12-8 


02-5 


73 


716 


14-2 


183 


1806 


260 


193 


189-8 


87-7 


258 


218-1 


494 




14 


13.7 


02-7 


74 


726 


14-4 


134 


131-4 


26-1 


194 


190-3 


87-8 


264 


2491 


496 




16 


14.7 


02 9 


76 


73-6 


14*6 


135 


1324 


26-3 


195 


1913 


380 


255 


260-1 


49-7 




16 


15-7 


031 


76 


746 


14-8 


186 


1834 


266 


196 


192-2 


38-2 


256 


251-1 


49 9 




17 


16-7 


03-3 


77 


76-5 


150 


187 


1344 


26-7 


197 


193-2 


38-4 


267 


252-1 


60-1 




18 


17-7 


03-5 


78 


76-5 


16 2 


188 


1864 


26-9 


198 


194-2 


38-6 


258 


263-0 


60-3 




19 


18-6 


03-7 


79 


77-6 


154 


139 


136-3 


27-1 


199 


195-2 


38-8 


259 


264-0 


50-5 




20 
21 


19-6 


03 9 
04-1 


80 
81 


786 


15-6 
15-8 


140 
141 


187-3 


273 


200 


196-2 


39-0 
39-2 


260 
261 


255-0 


60-7 
509 




20-6 


79-4 


138-3 


27-5 


201 


197-1 


2660 




22 


21-6 


043 


82 


80-4 


160 


142 


1898 


27-7 


202 


1981 


39-4 


262 


257-0 


611 




23 


22 6 


04-5 


83 


81-4 


16-2 


143 


140-3 


•279 


208 


1991 


396 


263 


2680 


51-3 




24 


23-5 


34-7 


84 


82 4 


16-4 


144 


141-2 


'28-1 


204 


2001 


39-8 


264 


2539 


51-6 




26 


24-5 


01-9 


85 


83-4 


166 


145 


142-2 


-28-8 


205 


2011 


40-0 


263 


.259 9 


51-7 




26 


255 


05-1 


86 


84-4 


16-8 


146 


1432 


28-5 


206 


202 


40-2 


266 


2609 


51-9 




27 


265 


i)5-3 


87 


85-3 


17-0 


147 


144-2 


•28-7 


207 


2080 


404 


267 


2619 


52-1 




28 


27 5 


05-5 


88 


86-3 


17-2 


148 


145-2 


28-9 


208 


2040 


406 


268 


262 9 


523 




29 


28-4 


05-7 


89 


87-3 


17-4 


149 


146-1 


29-1 


209 


206-0 


40-8 


269 


263-8 


62-6 




SO 
31 


29 4 


059 
06-0 


90 
91 


883 


17-6 
17-8 


150 
161 


1471 


298 


210 


206-0 


41-0 
41-2 


270 
271 


2648 


52-7 
6-2 9 




30-4 


89-3 


148-1 


29-5 


211 


207-0 


266-8 




32 


31*4 


06-2 


92 


90-2 


180 


152 


149-1 


29-7 


212 


-207-9 


41-4 


272 


266-8 


631 




33 


32-4 


06-4 


93 


91-2 


18-1 


163 


160-1 


299 


218 


208-9 


41-6 


278 


2678 


538 




34 


334 


06-G 


94 


92 2 


18-3 


154 


151.0 


300 


214 


209-9 


41-8 


274 


2687 


53-5 




35 


84-3 


OC-8 


95 


93-2 


18-5 


165 


152-0 


30-2 


216 


210-9 


41-9 


275 


2697 


536 




86 


353 


07-0 


96 


94-2 


18-7 


156 


1530 


304 


216 


211-9 


421 


276 


270-7 


63-8 




37 


86-3 


07 2 


97 


951 


18-9 


157 


154-0 


306 


217 


212-8 


42-3 


277 


2717 


54-0 




38 


373 


07-4 


98 


961 


191 


158 


155-0 


30-8 


218 


2138 


125 


278 


272-7 


542 




39 


333 


07-6 


99 


971 


193 


159 


166-0 


31-0 


219 


214-8 


42-7 


279 


273 6 


54-4 




40 
41 


392 


07 8 


100 


981 


196 
197 


160 
161 


1669 


312 


220 


2168 


429 
43-1 


280 
281 


274-6 


54-6 




40-2 


080 


101 


991 


157-9 


81-4 


221 


216-8 


275-6 


54 8 




42 


41-2 


08-2 


102 


100-0 


199 


16-2 


1689 


31:6 


222 


217-7 


438 


282 


276-6 


55-0. 




43 


422 


08-4 


103 


101-0 


20*1 


163 


1599 


81-8 


223 


218-7 


48-5 


283 


277-6 


552 




44 


432 


08-6 


104 


1020 


20.3 


164 


160-9 


820 


224 


219-7 


48-7 


284 


2786 


55-4 




45 


441 


08-8 


106 


1030 


205 


165 


161-8 


322 


225 


220-7 


43-9 


285 


2795 


55-6 




46 


451 


090 


106 


1040 


20 7 


166 


1628 


324 


226 


221-7 


44-1 


286 


280-5 


558 




47 


46-1 


092 


107 


1049 


20 9 


167 


163-8 


32 6 


227 


222-6 


44-8 


287 


281-5 


56-0 




48 


471 


09-4 


108 


106-9 


21-1 


168 


164-8 


328 


228 


2236 


44-6 


288 


282-5 


56 2 




49 


481 


09 6 


109 


1069 


213 


169 


165-8 


33-0 


229 


2246 


44-7 


269 


283-6 


56-4 




60 
61 


49-0 


09-8 


110 


107-9 


21-5 


170 


166-7 


33-2 
83-4 


230 
231 


2266 


44-9 
451 


290 
291 


284-4 


56-6 
56-8 




600 


100 


111 


108-9 


21-7 


171 


167-7 


226-6 


285-4 




62 


510 


101 


112 


109-9 i21-9 


172 


1687 


33-6 


232 


227-6 


453 


292 


286-4 


570 




63 


52 


10-3 


113 


110-8 220 


173 


1697 


33-8 


238 


228-5 


45-6 


293 


287-4 


57-2 




64 


530 


10-6 


114 


111 8 ,22-2 


174 


170-7 


34-0 


284 


229-6 


46-7 


294 


2^-4 


67-4 




65 


639 


10-7 


116 


112 8 22-4 


176 


1716 


341 


235 


2306 


45 9 


295 


289-3 


57-6 




56 


549 


10 9 


116 


118-8 22-6 


176 


172-6 


34-3 


236 


231-5 


46 


296 


290-3 


57-7 




57 


55-9 


111 


117 


114-8 22-8 


177 


173-6 


34-5 


237 


232 5 


46-2 


297 


291-3 


57-9 




68 


6S-9 


113 


118 


115-7 28-0 


178 


174-6 


34 7 


238 


238-4 


46-4 


298 


292-3 


581 




59 


57-9 


11-6 


119 


116-7 ,28-2 


179 


175-6 


849 


239 


2344 


46 6 


299 


2933 


58-8 




60 


688 


11-7 


120 


117-7 


|28-4 

iLat. 


180 
Dist. 


176-6 


361 


240 


235-4 


46-8 


300 


294-2 


68-5 




Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


i 
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SI 
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sis: 



s% 



asp 



is! Is 
ill 



Dist. 


LB 4.] 
Lat. 


D 

Dep. 


rPFBi 
Dist. 


IBNGR OV LATITDDR AND DEPAETURE FOB IJ rt)I.NT. 31 | 


Lat. 


Dep 


Dist. 


Lat. Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 
226-9 


Dep. 


1 


00-9 


00-8 


61 


57-4 


20-6 


121 


113 9 140 8 


181 


170-4 


61-0 


241 


81-2 


2 


01-9 


00-7 


62 


58-4 


20-9 


122 


114-9 411 


182 


171-4 


61-3 


212 


227-9 


81-5 


8 


02-8 


010 


63 


69«3 


21-2 


123 


115-8 41-4 


183 


172-3 


61-7 


243 


228-8 


81-9 


4 


03-8 


01-4 


64 


60-3 


•21-6 


124 


116-8 41-8 


184 


173-2 


820 


214 


229 7 


82-2 


5 


04-7 


01-7 


65 


61-2 


21-9 


125 


117-7 


42-1 


185 


1742 


623 


215 


230-7 


82-6 


6 


05-7 


020 


66 


62-1 


222 


126 


118-6 


42-5 


186 


176-1 


62-7 


216 


231-6 


82-9 


7 


06-6 


02-4 


67 


631 


22-6 


127 


119-6 


42-8 


187 


1761 


63-0 


217 


232-6 


832 


8 


07-6 


02-7 


68 


640 


22-9 


128 


120-5 


43-1 


188 


177-0 


63-3 


248 


233-6 


836 


9 


08-6 


03-0 


69 


650 


23-3 


129 


121-6 


43-5 


189 


1779 


63-7 


249 


2344 


83-9 


10 
11 


09-4 


034 


70 


65-9 


23-6 


130 


122-4 


488 


190 


178-9 


640 


250 


285-4 


842 


10-4 


03-7 


71 


66-9 


23 9 


181 


123-3 


44-1 


191 


179-8 


64-4 


251 


236-8 


81-6 


12 


11-3 


04-0 


72 


67-8 


24-3 


132 


124-3 


44-5 


192 


180-8 


64-7 


252 


237-3 


849 


13 


12^ 


044 


73 


68-7 


246 


138 


125-2 


44-8 


193 


181-7 


66-0 


253 


238-2 


85-2 


14 


132 


04-7 


74 


69-7 


24-9 


134 


126-2 


461 


194 


182-7 


65-4 


264 


239 1 


856 


15 


141 


05-1 


75 


7t)-6 


25-3 


135 


1271 


456 


195 


183-6 


66-7 


255 


240-1 


859 


16 


161 


05-4 


76 


71-6 


25-0 


136 


128-1 


46-8 


196 


181-5 


66-0 


256 


241-0 


862 


17 


160 


05-7 


77 


726 


259 


137 


1290 


46-2 


197 


185-5 


66-4 


257 


242-0 


866 


18 


170 


06-1 


78 


73-4 


268 


138 


129-9 


46 6 


198 


186-4 


66-7 


258 


242-9 


869 


19 


17-9 


06-4 


79 


74-4 


26-6 


139 


1309 


46-8 


199 


187-4 


67-0 


259 


2439 


87-3 


20 
IT 


18-8 


06-7 


80 


75-3 


27-0 


140 


131-8 


47-2 
47-6 


200 
201 


1883 


67-4 


260 


244-8 


87-6 


19-8 


07-1 


81 


76-3 


27-3 


141 


182-8 


189-3 


67-7 


261 


2457 


87-9 


22 


20-7 


07-4 


82 


77-2 


276 


142 


133-7 


47-8 


202 


190-2 


681 


262 


246-7 


88-8 


23 


21-7 


07-8 


83 


78-2 


280 


143 


134-6 


482 


208 


191-1 


68-4 


263 


247-6 


88-6 


24 


22-6 


081 


84 


79-1 


28-3 


144 


1356 


486 


204 


1921 


68-7 


264 


248-6 


88-9 


26 


23*6 


08-4 


86 


80-0 


28-6 


145 


186-6 


48-9 


206 


1980 


691 


265 


249-6 


89-3 


26 


24-6 


088 


86 


810 


290 


146 


137-5 


49-2 


206 


1940 


694 


266 


260-6 


896 


27 


26*4 


09-1 


87 


81-9 


293 


147 


138-4 


496 


207 


1949 


69-7 


267 


251-4 


90-0 


28 


26*4 


09-4 


PR 


82-9 


297 


148 


1394 


49-9 


208 


1968 


70-1 


268 


252-8 


90-3 


29 


27-3 


09-8 


89 


83-8 


300 


149 


140-3 


60-2 


209 


196-8 


70-4 


269 


258-3 


90-6 


30 


28-3 


10-1 


90 


84-7 


30-3 


150 


141-2 


60-6 
50-9 


210 
211 


197-7 


70-8 


270 


264-2 


91-0 


31 


29-2 


10-4 


91 


86-7 


30-7 


i51 


142-2 


198-7 


71-1 


271 


255-2 


91-3 


32 


301 


10-8 


92 


86-6 


31-0 


162 


1431 


51-2 


212 


199-6 


71-4 


272 


256-1 


91-6 


S3 


31-1 


111 


98 


87-6 


31-8 


153 


144-1 


51-5 


213 


200-6 


71-8 


273 


257-0 


920 


34 


32-0 


11-5 


94 


88-5 


31-7 


154 


145-0 


51-9 


214 


201-6 


72-1 


274 


258-0 


92-8 


35 


330 


11-8 


95 


895 


32 


155 


145-9 


52-2 


215 


202-4 


72-4 


275 


258-9 


92-6 


36 


33-9 


121 


96 


90-4 


32-3 


156 


146-9 


52-6 


216 


203-4 


72-8 


276 


2599 


98-0 


37 


84-8 


12-5 


97 


91-3 


327 


157 


147-8 


52-9 


217 


204-3 


73-1 


277 


260-8 


93-3 


38 


35-8 


128 


98 


92-3 


330 


158 


148-8 


68-2 


218 


2063 


73-4 


278 


261-8 


987 


89 


36-7 


131 


99 


93-2 


33-4 


159 


149-7 


63-6 


219 


206-2 


73-8 


279 


2627 


94-0 


40 


87-7 


13-6 


100 


94-2 


33-7 


160 


150-7 


53-9 
642 


220 
221 


207-1 


74-1 


280 


268-6 


948 


41 


88-6 


13-8 


101 


96-1 


84-0 


161 


151-6 


2081 


74-5 


281 


264-6 


94-7 


42 


395 


14-2 


102 


960 


34-4 


162 


1525 


51-6 


222 


209-0 


74-8 


282 


266-6 


950 


43 


40-5 


14-5 


103 


97-0 


34-7 


163 


153-6 


64-9 


223 


210-0 


761 


283 


266-6 


95-8 


44 


414 


14-8 


104 


97-9 


35-0 


164 


154-4 


55-3 


224 


210-9 


75-5 


284 


267-4 


95-7 


45 


42-4 


15-2 


105 


98-9 


35-4 


165 


166-4 


55-6 


225 


211-9 


75-8 


285 


268-3 


96 


46 


43-8 


15-5 


1G6 


99-8 


35-7 


166 


156-3 


55-9 


226 


212 8 


76-1 


286 


269-3 


964 


47 


44-3 


158 


107 


100-7 


36-1 


167 


157-2 


.568 


227 


213-7 


76-6 


287 


270-2 


90-7 


48 


•46-2 


16-2 


108 


101-7 


36-4 


168 


158-2 


56-6 


228 


214-7 


76-8 


288 


271-2 


97-0 


49 


461 


16-5 


109 


102-6 


36-7 


169 


1591 


66-9 


229 


215-6 


77-2 


289 


2721 


97-4 


50 


471 


168 


110 


103-6 


371 
87-4 


170 
171 


160-1 


57-3 
57-6 


280 
281 


216-6 


77-5 


290 


273-0 


97-7 


61 


480 


17-2 


111 


104-6 


161-0 


217-6 


77-8 


291 


274-0 


98-0 


52 


49-0 


17-6 


112 


106-5 


87-7 


172 


161-9 


58-0 


232 


218-4 


78 2 


292 


274-9 


98-4 


53 


49*9 


17-9 


113 


106-4 


38-1 


173 


1629 


58-3 


288 


2194 


786 


298 


276-9 


98-7 


54 


60-8 


18-2 


114 


107-3 


38-4 


174 


163-8 


58-6 


284 


220-3 


78-8 


294 


276-8 


99-0 


55 


51-8 


18-6 


115 


108-3 


38-7 


176 


164-8 


59-0 


285 


2218 


79-2 


295 


277-8 


99-4 


56 


527 


189 


116 


109-2 


39-1 


176 


165-7 


59-3 


286 


2222 


796 


296 


278-7 


99-7 


57 


63-7 


19-2 


117 


110-2 


39-4 


177 


166-7 


59-6 


287 


223-1 


798 


297 


279-6 


100-1 


58 


54-6 


19-5 


118 


111-1 


39-8 


178 


167-6 


60-0 


288 


2241 


80-2 


298 


280-6 


100-4 


59 


56-6 


19-9 


119 


1120 


40-1 


179 


1686 


603 


239 


2260 


80-6 


299 


281-6 


100-7 


60 
Dist. 


66-5 


20-2 


120 


118-0 


40-4 


180 


169-6 


60-6 


240 


226-0 


80-9 300 


282-6 


lOl-l 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist.' Dep. 


Lat. 


ist. 


Dep. 


Lat. M't. 


Dep. 


LaU 
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32 


DIFFERENCB OF LATITUDE 


AND DEPABTUBB FOB 2 P0IKT8. [tABLS 4. | 


out. 
1 


Lat. 


Dep 


Dist. 


Lat. 


Dep 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. ' Dep. 1 


00-9 


00-4 


61 


56-4 


23-3 


121 


111-8 


46-3 


181 


167-2 


69-3 


241 


222-7 


92-2 


9, 


019 


00-8 


62 


57-3 


23-7 


122 


112-7 


46-7 


182 


168-2 


69-7 


242 


228-6 


92-6 


3 


02 8 


01-2 


63 


58-2 


24-1 


123 


113-6 


47-1 


183 


169-1 


70-0 


248 


224-5 


93-0 


4 


03-7 


01-5 


61 


59-1 


24-5 


124 


114-6 


47-6 


184 


170-0 


70-4 


244 


225-4 


98-4 


5 


04-6 


01-9 


65 


60-1 


24-9 


125 


115-5 


47-8 


186 


170-9 


70-8 


246 


226-4 


93-8 


6 


05-5 


02-3 


66 


61-0 


25-8 


126 


116-4 


48-2 


186 


171-8 


71-2 


246 


227-8 


94-1 


7 


06-5 


02-7 


67 


61-9 


25-6 


127 


117-3 


48-6 


187 


172-8 


71-6 


247 


228-2 


94-6 


8 


07-4 


as-i 


68 


62-8 


26-0 


128 


118-3 


490 


188 


173-7 


71-9 


248 


229-1 


94-9 


9 


08-3 


03-4 


69 


63-8 


26-4 


129 


119-2 


49-4 


189 


174-6 


72-8 


249 


230-1 


96-3 


10 
11 


09-2 


03-8 


70 


64-7 


26-8 


130 


120-1 


49-8 


190 


176-5 


72-7 


260 


231-0 


96-6 


10-2 


04-2 


71 


65-6 


27-2 


131 


121-0 


60-1 


191 


176-5 


78-1 


261 


281-9 


96-1 


V?, 


111 


04-6 


72 


66-6 


27-6 


132 


122-0 


60-6 


192 


177-4 


78-6 


262 


282-8 


96-4 


13 


120 


05-0 


73 


67-4 


27-9 


133 


122-9 


50-9 


193 


178-3 


73-9 


258 


283-7 


96-8 


14 


12 9 


05-4 


74 


68-4 


28-3 


134 


123-8 


61-8 


194 


179-2 


74-2 


254 


234-7 


97-2 


15 


13-9 


05-7 


7o 


69-3 


28-7 


185 


124-7 


51-7 


195 


180-2 


74-6 


256 


236-6 


97-6 


1f> 


14-8 


06-1 


76 


70-2 


29-1 


136 


126-7 


52-0 


196 


181-1 


76-0 


266 


236-6 


98-0 


17 


15-7 


06-5 


77 


71-1 


29-5 


187 


126-6 


52-4 


197 


182-0 


76-4 


267 


237-4 


98-4 


18 


16-6 


0&9 


78 


72-1 


29-9 


138 


127-6 


52-8 


198 


182-9 


76-8 


268 


238-4 


98-7 


19 


17-6 


07-3 


79 


73-0 


30-2 


139 


128-4 


68-2 


199 


183-9 


76-2 


259 


239-8 


99-1 


20 
21 


18-5 


07-7 


80 


73-9 


30-6 


140 


129-3 


58-6 
54-0 


200 
201 


184-8 


76-5 
76-9 


260 
261 


240-2 


99-6 


19-4 


08-0 


81 


74-8 


31-0 


141 


130-3 


185-7 


241-1 


99-9 


22 


20-3 


08-4 


82 


75-8 


31-4 


142 


131-2 


54-3 


202 


186-6 


77-8 


262 


242-1 


100-3 


23 


213 


08-8 


83 


76-7 


31-8 


143 


132-1 


64-7 


208 


187-6 


77-7 


268 


243-0 


100-6 


24 


22 2 


09-2 


84 


77-6 


32-2 


144 


133-0 


56-1 


204 


188-5 


78-1 


264 


248-9 


lOl-O 


25 


231 


09-6 


a*) 


78-5 


32-5 


145 


134-0 


56-6 


205 


189-4 


78-5 


265 


244-8 


101-4 


26 


24-0 


10-0 


86 


79-5 


32-9 


146 


134-9 


66-9 


206 


190-3 


78-8 


266 


245-8 


101-8 


27 


24-9 


10-3 


87 


80-4 


33-3 


147 


136-8 


66-8 


207 


191-2 


79-2 


267 


246-7 


102-2 


28 


25-9 


10-7 


88 


81-3 


33-7 


148 


136-7 


56-6 


208 


192-2 


79-6 


268 


247-6 


102-6 


29 


26-8 


ll'l 


89 


82-2 


34-1 


149 


137-7 


57-0 


209 


193-1 


80-0 


269 


248-6 


102-9 


30 
31 


277 


11-5 


90 


83-2 


34-4 


150 


138-6 


57-4 


210 


194-0 


80-4 


270 


249-5 


103-8 


28-6 


11-9 


91 


84-1 


34-8 


151 


139-5 


57-8 


211 


194-9 


80-8 


271 


260-4 


103»7 


32 


29-6 


12-3 


92 


85-0 


35-2 


152 


140-4 


68-2 


212 


196-9 


81-1 


272 


261-3 


104-1 


,33 


30-5 


12-8 


93 


85-9 


36-6 


158 


141-4 


58-6 


218 


196-8 


81-6 


273 


252-2 


104-6 


34 


31-4 


13-0 


94 


86-9 


86-0 


154 


142-3 


58-9 


214 


197-7 


81-9 


274 


253-1 


104-9 


35 


32-3 


13-4 


95 


87-8 


36-4 


155 


143-2 


69-3 


215 


198-6 


82-3 


275 


2541 


105-2 


36 


333 


13-8 


96 


88-7 


33-7 


156 


144-1 


59-7 


216 


199-6 


82-7 


276 


255-0 


105-6 


37 


34-2 


14-2 


97 


89-6 


37-1 


157 


146-1 


60-1 


217 


200-5 


83-0 


277 


256-9 


106-0 


38 


351 


14-5 


98 


9C-5 


.>7'5 


158 


146-0 


60-5 


218 


201-4 


83-4 


278 


266-8 


106-4 


39 


360 


14-9 


99 


91-5 


37-9 


159 


146-9 


60-9 


219 


202-3 


83-8 


279 


257-8 


106-8 


40 
41 


370 


15-3 


100 


92-4 


38-3 


160 


147-8 


61-2 
61-6 


220 
221 


208-8 


S4-2 


280 


268-7 


107-2 


37-9 


15-7 


101 


93-3 


38-7 


161 


148-7 


204-2 


84-6 


281 


269-6 


107-5 


42 


38-8 


16-1 


102 


94-2 


39-0 


162 


149-7 


62-0 


222 


205-1 


86-0 


282 


260-5 


107-9 


43 


39-7 


16-5 


103 


95-2 


39-4 


163 


150-6 


62-4 


228 


206-0 


85-3 


283 


261-5 


108-3 


44 


40-7 


16-8 


104 


96-1 


39-8 


164 


161-6 


62-8 


224 


207-0 


85-7 


284 


262-4 


108-7 


45 


41-6 


17-2 


105 


97-0 


40-?, 


163 


152-4 


63-1 


225 


207-9 


86-1 


285 


263-3 


109-1 


46 


425 


17-6 


106 


97-9 


40-^ 


166 


153-4 


68-6 


226 


208-8 


86-6 


286 


264-2 


109-6 


47 


43-4 


18-0 


107 


98-8 


41-0 


167 


154-3 


63-9 


227 


209-7 


86-9 


287 


265-2 


109-8 


48 


44 4 


18-4 


108 


99-8 


41-3 


168 


155-2 


64-3 


228 


210-6 


87-3 


288 


266-1 


110-2 


49 


453 


18-8 


109 


100-7 


41-7 


169 


156-1 


64-7 


229 


211-6 


87-6 


289 


267-0 


110-6 


50 
51 


46-2 


19-1 


110 


101-6 


42-1 


170 


157-1 


661 


280 


212-5 


88-0 


290 


267-9 


111-0 


47-1 


19-5 


111 


102-6 


42-6 


171 


158-0 


66-4 


231 


218-4 


88-4 


291 


268-9 


111-4 


52 


48-0 


19-9 


112 


103-5 


42-9 


172 


158-9 


65-8 


232 


214-3 


88-8 


292 


269-8 


111-7 


53 


49-0 


20-3 


113 


104-4 


43-2 


173 


159-8 


66-2 


233 


216-8 


89-2 


293 


270-7 


112-1 


54 


49 9 


20-7 


114 


105-3 


43-6 


174 


160-8 


66-6 


234 


216-2 


89-6 


294 


271-6 


112-5 


55 


508 


2M 


115 


106-3 


44-0 


175 


161-7 


67-0 


235 


217-1 


89-9 


295 


272-5 


112-9 


56 


51-7 


21-4 


116 


107-2 


44-4 


176 


162-6 


67-4 


236 


218-0 


90-8 


296 


278-6 


113-3 


57 


52-7 


21-8 


117 


108-1 


44-8 


177 


163-5 


67-7 


287 


219-0 


90-7 


297 


274-4 


118-7 


58 


53-6 


22-2 


118 


109-0 


45-2 


178 


164-5 


68-1 


288 


219-9 


91-1 


298 


275-3 


114-0 


59 


54-5 


22-6 


119 


1C9-9 


45-5 


179 


165-4 


68-5 


289 


220-8 


91-5 


299 


276-2 


114-4 


60 
Dist. 


55-4, 


23-0 


120 


110-9 


45*9 


180 


166-8 


68-9 


240 


221-7 


91-8 


800 


277-2 


114-8 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Tiat. 


Jist. 


Dep. Lat 


Dist.' Dep. 


Lat. 








FOl 


El 6 POINTS. ^ 



34 




DIFF] 


BRBN 

Dist. 


GB OF 


LATITUDK AND DBPABTUBB VOB 


2i POINTS. [TABLB 4 1 


Dist 

1 


Lat. 
00-9 


Dep. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00-5 


61 


63-8 


28-8 


121 


106-7 


57-0 


181 


159-6 


85-3 


241 


212-6 


113-6 


2 


01-8 


00-9 


62 


64-7 


29*2 


122 


107-6 


67-5 


182 


160-6 


85-8 


242 


213-4 


114-1 


3 


02-6 


01-4 


63 


66-6 


29-7 


123 


106-6 


68-0 


183 


161*4 


86-3 


243 


214-3 


114-6 


4 


03-6 


01-9 


64 


56-4 


30-2 


124 


109-4 


68-4 


184 


162-3 


86-7 


244 


216-2 


116-0 


6 


04-4 


02-4 


65 


57-3 


30-6 


125 


110-2 


58-9 


186 


163*2 


87-2 


245 


216-1 


115-5 


6 


06-3 


02-8 


66 


58-2 


31-1 


126 


1111 


59-4 


186 


164-0 


87-7 


246 


217-0 


116-0 


7 


06-2 


03-3 


67 


59-1 


31-6 


127 


,112-0 


69-9 


187 


164-9 


88-1 


247 


217-8 


116-4 


8 


07-1 


03-8 


68 


60-0 


32-1 


128 


112-9 


60-3 


18S 


165-8 


88-6 


24^^ 


218-7 


116-9 


9 


07-9 


04-2 


69 


60-9 


82-6 


129 


113-8 


60-8 


189 


166-7 


89-1 


249 


;»219-6 


117-4 


10 
11 


08-8 
09-7 


04-7 


70 


61-7 


33-0 


180 


114-7 


61-3 


190 


167-6 


89-6 


250 


220-6 


117-8 


05-2 


71 


62-6 


83-5 


181 


116-6 


61-7 


191 


168-6 


90-0 


251 


221-4 


118-3 


12 


10-6 


05-7 


72 


63-5 


83-9 


132 


116-4 


62-2 


192 


169-3 


90-6 


252 


222-2 


118-8 


13 


U-5 


06-1 


73 


64-4 


34-4 


133 


117-3 


62-7 


193 


170-2 


91-0 


253 


223-1 


119-3 


14 


12-3 


06-6 


74 


65-3 


34-9 


134 


118-2 


63-2 


194 


171-1 


91-4 


254 


224-0 


119-7 


15 


13-2 


07-1 


75 


661 


36-4 


136 


119-1 


63-6 


195 


172-0 


91-9 


255 


224-9 


120-2 


16 


141 


07-5 


76 


67-0 


36>8 


136 


119-9 


64-1 


196 


172-9 


92-4 


256 


225-8 


120-7 


17 


15-0 


08*0 


77 


67-9 


36-3 


137 


120-8 


64-6 


197 


173-7 


92-9 


257 


226-7 


121-1 


18 


15-9 


08'6 


78 


68-8 


36-8 


138 


121-7 


66-0 


198 


174-6 


93-3 


258 


227-6 


121-6 


19 


16-8 


09-0 


79 


69-7 


37-2 


139 


122-6 


66-6 


199 


176-6 


93-8 


259 


228-4 


122-1 


20 
21 


17*6 
18-5 


09-4 


80 


70-6 


37-7 


140 


123-5 


66-0 


200 


176-4 


94-3 


260 


229-3 


122-6 
123-0 


09-9 


81 


71-4 


38-2 


141 


124-4 


66-6 


201 


177-3 


94-7 


261 


230-2 


22 


19-4 


10-4 


82 


72-3 


38-6 


142 


126-2 


66-9 


202 


178-2 


95-2 


262 


2311 


123-5 


23 


20-3 


10-8 


83 


73-2 


391 


143 


126-1 


87-4 


203 


179-0 


95-7 


263 


231-9 


124-0 


24 


21-2 


11-3 


84 


741 


39*6 


144 


127-0 


67-9 


204 


179-9 


96-2 


264 


232-6 


124-4 


26 


22-1 


11-8 


85 


76-0 


40-1 


146 


127-9 


68-8 


206 


180-8 


96-6 


265 


233-7 


124-9 


26 


22-9 


12-3 


86 


76-9 


40*6 


146 


128-8 


68-8 


206 


181-7 


971 


266 


234-6 


125-4 


27 


23*8 


12-7 


67 


76-7 


41-0 


147 


129-6 


69-3 


207 


182-6 


97-6 


267 


235-5 


125-9 


28 


24-7 


13-2 


88 


77-6 


41-6 


148 


130-5 


69-8 


208 


183-4 


98-0 


268 


236-4 


126-3 


29 


26-6 


13-7 


89 


78-5 


41-9 


149 


131-4 


70-2 


209 


184-3 


98-5 


269 


237-2 


126-8 


80 
31 


26-6 
27-3 


14-1 


90 


79-4 


42*4 


160 


182-3 


70-7 


210 


185-2 


99-0 


270 


2381 


127-3 
127-7 


14-6 


91 


80-3 


42-9 


151 


133-2 


71-2 


211 


186-1 


99-5 


271 


239-0 


32 


2fr2 


151 


92 


814 


43-4 


162 


134-1 


71-6 


212 


187-0 


99-9 


272 


239-9 


128-2 


33 


29-1 


15-6 


93 


82-0 


43-8 


153 


134-9 


72-1 


213 


187-8 


100-4 


273 


240-8 


128-7 


34 


30-0 


16-0 


94 


82-9 


44-3 


164 


1368 


72-6 


214 


188-7 


100-9 


274 


241-7 


129-2 


35 


30-9 


16-5 


95 


83-8 


44-8 


165 


136-7 


73-1 


215 


189-6 


101-3 


275 


242-5 


129-6 


36 


31-8 


17-0 


96 


84-'7 


45-2 


166 


137-6 


73-6 


216 


190-5 


101-8 


276 


243-4 


130-1 


37 


32-6 


17-4 


97 


85-6 


45-7 


167 


138-6 


74-0 


217 


191-4 


102-3 


277 


244-3 


130-6 


38 


33-5 


17*9 


98 


86-4 


46-2 


168 


139-3 


74-6 


218 


192-3 


102-8 


278 


245-2 


131-0 


89 


34-4 


18-4 


99 


87-3 


46-7 


169 


140-2 


74-9 


219 


193-1 


103-2 


279 


246-1 


131-5 


40 
41 


35-3 
36-2 


18-9 


100 


88-2 


47-1 
47-6 


160 
161 


141-1 


76-4 
75-9 


220 
221 


194-0 


103-7 


280 


246-9 


132-0 


19-3 


101 


89-1 


142-0 


194-9 


104-2 


281 


247-8 


132-5 


42 


37-0 


19-8 


102 


90-0 


48-1 


162 


142-9 


76-4 


222 


195-8 


104-6 


282 


248-7 


132-9 


43 


37-9 


20-3 


103 


90-8 


48-5 


163 


143-8 


76-8 


223 


196-7 


105-1 


283 


249-6 


133-4 


44 


38-8 


20-7 


104 


91-7 


49-0 


164 


144-6 


77-3 


224 


197-6 


105-6 


284 


250-6 


133-9 


45 


39-7 


21-2 


105 


92-6 


49-6 


166 


145-5 


77-8 


225 


198-4 


106-1 


285 


251-4 


134-3 


46 


40-6 


21-7 


106 


93-5 


50-0 


166 


146-4 


78-2 


226 


199-3 


106-6 


286 


252-2 


134-8 


47 


41-5 


22-2 


107 


94-4 


50-4 


167 


147-3 


78-7 


227 


200-2 


107-0 


287 


2531 


135-3 


48 


42-3 


22-6 


108 


95-3 


50-9 


168 


148-2 


79-2 


228 


201-1 


107-5 


288 


264-0 


136-8 


49 


43-2 


23-1 


109 


96-1 


51-4 


169 


149-0 


79-7 


229 


202-0 


107-9 


289 


^54-9 


136-2 


60 
51 


44-1 
45-0 


23-6 

24-0 


110 
111 


970 


61-8 


170 


149-9 


80-1 


230 


202-8 


108-4 


290 


255-8 


136-7 


97-9 


52-3 


171 


160-8 


80-6 


231 


203-7 


108-9 


291 


256-6 


137-2 


52 


45-9 


24-5 


112 


98-8 


62-8 


172 


151-7 


81-1 


232 


204-6 


109-4 


292 


267-6 


137-8 


53 


46-7 


25-0 


113 


99-7 


53-3 


173 


162-6 


81-6 


283 


206-5 


109-8 


293 


268-4 


138-1 


54 


47*6 


25-5 


114 


100-5 


53-7 


174 


153-6 


82-0 


234 


206-4 


110-3 


294 


259-3 


138-6 


55 


48-5 


25-9 


115 


101-4 


54-2 


176 


154-3 


82-6 


236 


207-3 


110-8 


295 


260-2 


139-1 


56 


49-4 


26-4 


116 


102-3 


54-7 


176 


155-2 


83-0 


236 


208-1 


111-2 


296 


261-1 


139-5 


57 


50-3 26-91 


117 


103-2 


551 


177 


156-1 


33-4 


237 


209-0 


111-7 


297 


261-9 


140-0 


58 


51-2 


27-3 


118 


104-1 


55-6 


178 


157-0 


83-9 


238 


209-9 


112-2 


298 


262-8 


140-6 


59 


52-0 


27-8 


119 


105-0 


56-1 


179 


157-9 


84-4 


239 


210-8 


112-7 


299 


263-7 


140-9 


60 
DUt. 


52-9 
Dep. 


28-3 


120 


106-8 


56-6 


180 


168-8 


84-8 


240 


211-7 


113-1 


300 
Dist. 


264-6 


14L-4 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


FOB 6^ ponrra. | 



86 DIFrEREKCE OP LATITUDE AND DBPARTURK FOB 


8 POINTS. [tablb 4, 1 


Dist. 

1 


Tiat. 

00-8 


Dep. 


OiBt. 


Tiau 
50-7 


Dep. 


DUt. 


laX. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00-6 


61 


33-9 


121 


100-6 


67-2 


181 


1606 


100-6 


241 


200*4 


133*9 


2 


01-7 


OM 


62 


51-6 


34-4 


122 


101-4 


67-8 


182 


151-8 


101-1 


242 


201-2 


134-4 


3 


02-5 


01-7 


63 


52-4 


35-0 


123 


102-3 


68-3 


183 


15-2-2 


101-7 


248 


2020 


136*0 


4 


03-3 


02-2 


64 


53-2 


85-6 


124 


108-1 


68-9 


184 


168-0 


102-2 


244 


202-9 


136*6 


5 


04-2 


02-8 


65 


54-0 


36-1 


125 


108-9 


69-4 


186 


163-8 


102-8 


245 


208-7 


136*1 


6 


05-0 


03-3 


66 


54-9 


36-7 


126 


104-8 


70-0 


186 


164-6 


103-3 


246 


204-6 


136*7 


7 


05-8 


03-9 


67 


55-7 


37-2 


127 


105-6 


70-6 


187 


166-5 


108-9 


247 


2C-5-4 


137*2 


8 


06-7 


04-4 


68 


56-6 


37-8 


128 


106-4 


71-1 


188 


166-3 


104-4 


248 


206-2 


137'8 


9 


07-5 


05-0 


69 


57-4 


38-3 


129 


107-8 


71-7 


189 


157-1 


106-0 


249 


2070 


lAft-S 


10 
11 


OS-3 
09-1 


05-6 


70 


58-2 
59-0 


38*9 


180 


108-1 


72-2 


190 


158-0 


106-6 


260 


207-9 


1381) 


06-1 


71 


39-4 


181 


108-9 


72-8 


191 


158-8 


106-1 


261 


2QB-7 


139*4 


12 


lO-O 


06-7 


72 


59-9 


40-0 


182 


109-7 


73-3 


192 


169-6 


106-7 


262 


209-6 


140*0 


13 


10-8 


07-2 


73 


60-7 


40-6 


183 


110-6 


73-9 


198 


160-5 


107-2 


253 


210-4 


140*6 


14 


11-6 


07-8 


74 


61-5 


41-1 


134 


111-4 


74-4 


194 


161-8 


107-8 


264 


211-2 


141*1 


15 


12-6 


08-3 


75 


62-4 


41-7 


135 


112-2 


75-0 


196 


162-1 


108-3 


255 


2120 


141*7 


16 


13-3 


08-9 


76 


63*2 


42-2 


136 


118-1 


75-6 


196 


163-0 


108-9 


256 


212-9 


142*2 


17 


141 


09-4 


77 


64-0 


42-8 


137 


113-9 


76-1 


197 


163-8 


109 4 


267 


213-7 


142*8 


18 


15-0 


lO-O 


78 


64-8 


43-3 


138 


114-7 


76-7 


198 


164-6 


1100 


268 


214-5 


148*3 


19 


15-8 


10-6 


79 


65-7 


43*9 


139 


116-6 


77-2 


199 


166*6 


1106 


269 


216-3 


143*9 


20 


16-6 
17-5 


HI 


80 


66-5 
67-3 


44-4 
45-0 


140 
141 


116-4 


77-8 


200 


166-8 


111-1 


260 


216*2 


144*4 
145*0 


21 


11-7 


81 


117-2 


78-8 


201 


167-1 


111-7 


261 


217-0 


22 


18-3 


12-2 


82 


68-2 


45-6 


142 


118-1 


78-9 


202 


168-0 


112-2 


262 


217-8 


146-6 


23 


19-1 


12-8 


83 


69-0 


46-1 


143 


118-9 


79-4 


203 


168-8 


112-8 


263 


218-7 


146*1 


24 


20-0 


13-3 


84 


69-8 


46-7 


144 


119-7 


80-0 


204 


169-6 


113-8 


264 


219*6 


146*7 


26 


20-8 


13-9 


85 


70-7 


472 


145 


120-6 


80-0 


203 


170-4 


113 9 


2Ga 


220-3 


147*2 


26 


21-6 


14-4 


86 


71-5 


47-8 


146 


121-4 


81-1 


206 


171-3 


1144 


266 


221-2 


147*8 


27 


22-4 


15-0 


87 


72-3 


48-3 


147 


122-2 


81-7 


207 


172-1 


1160 


267 


222-0 


148*8 


28 


23-3 


15-6 


88 


73-2 


48-9 


148 


1231 


82-2 


208 


17-2-9 


116-6 


268 


222*8 


148*9 


29 


241 


16-1 


89 


74-0 


49-4 


149 


128-9 


82-8 


209 


173-8 


1161 


269 


223-7 


149*4 


30 


24-9 
25-8 


16-7 


90 


74-8 


50-0 


160 


124-7 


83-3 


210 


174-6 


116-7 


270 


224-5 


150*0 


31 


17-2 


91 


75-7 


50-e 


151 


125-5 


83-9 


211 


175-4 


117-2 


271 


225*3 


160-6 


32 


26-6 


17-8 


92 


76-6 


51-1 


152 


126-4 


84-4 


212 


176-3 


117-8 


272 


226*2 


161*1 


33 


27-4 


18-3 


93 


77-8 


51-7 


163 


127-2 


860 


218 


177-1 


118-3 


273 


227*0 


161*7 


34 


28-3 


18-9 


94 


78-2 


62-2 


154 


128-0 


866 


214 


177-9 


118-9 


274 


227*8 


16-2*2 


35 


29-1 


19-4 


95 


79*0 


52*8 


155 


128-9 


861 


215 


178-8 


119 4 


275 


22»6 


162-8 


36 


29-9 


20-0 


96 


79-8 


63-3 


156 


129-7 


88-7 


216 


179-6 


12dO 


276 


229-6 


163*8 


37 


30-8 


20-6 


97 
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DIFFERENCE OF LATITUDE AKD DEPARTUBE FOE 10 


DEGREES. 


[TABLE S, 1 


DiBt. 
1 


Lat. 
01-0 


Dep. 
00-2 
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61 


Lat. 


Dep. 


DiBt. 


Lat. 


Dep. 
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Lat. 


Dep. 


Dist. 
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12-0 
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11 
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02-3 


73 


71-9 


12-7 


133 


131-0 


23-1 


198 


190-1 


'33-6 


253 


249-2 


4S-9 


14 


13-8 


02-4 


74 


72-9 


12-8 


134 


132-0 


23-3 


194 


191-0 


33-7 


264 


250-1 


441 


15 


14-8 


02-6 


7--. 


73-9 


13-0 


135 


132-9 
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DIFFEEBNGB OF LATITUOB AKD DEPABTUBK 


FOB 12 DBQBBES. 


[TABL« 5, 1 


Dist. 

1 


Lat. 

010 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


D^ 


00-2 


61 


59-7 


12-7 


121 


118-4 


-25-2 


181 


1770 


37-6 


241 


2357 


50-1 


a 


020 


00-4 


62 


606 


12-9 


122 


119-3 


264 


182 


1780 


37-8 


242 


236-7 


50-3 


3 


02-9 


00-6 


63 


61*6 


131 


123 


120-3 


25-6 


IftS 


179-0 


88-0 


243 


287-7 


60*6 


4 


039 


008 


64 


62-6 


13-3 


124 
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26-8 
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180-0 


38-3 


244 


238-7 
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04-9 


01-0 


65 


63-6 


136 


125 


1228 


26-0 


185 
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885 


245 


239-6 


60-9 


6 


05-9 


01-2 


66 


64-6 


13-7 


126 
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26-2 


186 


1819 


88-7 
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240-6 


61-1 


7 
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01-5 


67 


65-5 
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38-9 


247 


241-6 
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8 
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01-7 


68 


66-5 


14-1 
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26-6 
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188-9 
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248 


242-6 
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9 
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01-9 


69 
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898 
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11 
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71 
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62-0 
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245-6 
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12 
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02-5 


72 
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192 
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246-5 
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13 
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02-7 


73 
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130-1 


27-7 


193 
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247-6 


62-6 


14 
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74 


724 


154 


134 
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27-9 


194 
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403 


254 


248-4 


62-8 


15 


147 


031 


75 


73'4 


16-6 


135 


1320 


281 


196 


1907 


405 
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2494 


680 


16 


15-7 


03 3 


76 


74-8 


15-8 


136 


1330 


28-3 


196 


191-7 


40-8 


266 
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532 


17 


16-6 


93 5 


77 


753 


16-0 
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1840 


28-6 


197 
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63-4 


18 


176 
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73 


76-3 


16 2 
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28-7 


198 
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268 
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19 


18-6 


04-0 


79 


77-3 
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194-7 
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269 


253-3 


538 


20 
21 


19-6 
20-6 
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80 


78-3 


16-6 
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136-9 


291 
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41-6 
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541 
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81 


792 


187-9 


29-3 


201 


196-6 


41-8 


261 


2658 


64-3 


22 


21-6 
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82 


80-2 


17-0 


142 


138-9 


296 


202 


197-6 


42-0 


262 


2563 


54-6 


23 


22 5 


04-8 


88 


81-2 


17-3 


148 


1399 


•29-7 


203 


1986 


42-2 


263 


257-8 


64-7 


24 


235 


060 


84 


62-2 


17-5 


144 


140-9 


299 


204 


199-6 


424 


264 


2582 


649 


25 


24-5 


05-2 


85 


831 


17-7 


145 


141-8 


30-1 


205 


2006 


42-6 


265 


2592 


661 


26 


254 


05-4 


86 


841 


17-9 


146 


142-8 


30-4 


206 


2016 


428 


266 


260-2 


65-3 


27 


26-4 


05-6 


87 


851 


181 


147 


143-8 


30-6 


207 


202-5 


43-0 


267 


261-2 
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28 


27-4 


05-8 


88 
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148 


1448 


30-8 


208 


203'6 


43-2 


268 
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29 


28-4 
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89 


87*1 


18-6 
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1467 


31-0 


209 


204-4 


43-5 


269 


2631 


65-9 


30 
31 


29-3 
30-3 
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90 


880 


18-7 


150 


146-7 


31-2 


210 


2054 


48-7 
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271 


264-1 


66-1 


06-4 


91 


890 


18-9 


151 


1477 


31-4 


211 


206-4 


43-9 


266-1 


66-3 


32 


31-3 


06-7 


92 


900 
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162 


148-7 


316 


212 


207-4 


44-1 


272 


266-1 


56-6 
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93 


910 


19-3 


153 


149-7 


31-8 


213 


208-8 
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267-0 


56-8 
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94 
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19-5 
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160-6 
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209-3 


44-5 
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268-0 


57-0 


35 


34-2 


07-3 


93 


92-9 


19-8 


165 


161-6 


322 


216 


210-3 


44-7 


275 


2«9-0 


57-2 


36 


35-2 


07-5 


96 


939 


20-0 


156 


152-6 


32-4 


216 


211-8 


44-9 


276 


270-0 


67-4 


37 


362 


07-7 


97 


94-9 


20-2 


167 


163-6 


326 


217 


212-3 


46-1 


277 


270-9 


67-6 


38 


37-2 


07-9 


98 


95-9 


20-4 


158 


164-6 


32-9 


218 


213-2 


45-3 


278 


271-9 


57-8 


39 


381 


081 


99 


96-8 


20-6 


169 


156-6 


331 


219 


214-2 


45-6 


279 


272-9 


58-0 


40 
41 


391 
401 


08-3 


100 


97-8 


20-8 


160 


1566 


33-3 


220 


215-2 


46-7 
46-9 


280 
281 


273-9 
274-9 


58-2 


08-5 


101 


98-8 


21-0 


161 


167-5 


38-6 


221 


216-2 


68-4 


42 ,41-1 


08-7 


102 


99-8 


21-2 


162 


168-5 


33-7 


222 


217-1 


46-2 


282 


275-8 


58-6 


43 


421 


08-9 


103 


100-7 


21-4 


163 


169-4 


33-9 


223 


218-1 


46-4 


283 


276-8 


68-8 


44 


430 


091 


104 


101-7 


21-6 


164 


160-4 


341 


224 


219-1 


46-6 


284 


277-8 


59-0 


45 


140 


09-4 


105 


102-7 


218 


166 


161-4 


34-3 


226 


220-1 


46-8 


285 


278-8 


69-3 


46 


450 


09-6 


106 


1037 


22-0 


166 


162-4 


34-5 


226 


221-1 


47-0 


286 


279-8 


69-5 


47 


460 


098 


107 


104-7 


222 


167 


1634 


34-7 


227 


22-2-0 


47-2 


287 


280-7 


69-7 


48 


470 


10-0 


108 


105-6 


22-6 


168 


164 8 


34-9 


228 


223-0 


47-4 


288 


281-7 


59-9 


49 


47-9 


10-2 


109 


106-6 


22-7 


169 


165-3 


36-1 


229 


224-0 


47-6 


289 


282-7 


60-1 


50 
51 


489 
49-9 


10-4 


110 


107-6 


22-9 


170 


166-3 


86-3 
85-6 


230 
231 


225-0 


47-8 


290 


283-7 


60-3 


10-6 


111 


108-6 


231 


171 


167-8 


226-0 


48-0 


291 


284-6 


60-5 


52 


509 


108 


112 


109-6 


23-3 


172 


168-2 


35-8 


232 


226-9 


48-2 


292 


285-6 


60-7 


53 


518 


110 


lis 


110-6 


23-5 


173 


169-2 


36-0 


233 


227-9 


48-4 


293 


286-6 


60-9 


54 


52-8 


11-2 


114 


111-6 


23-7 


174 


170-2 


36-2 


234 


228-9 


48-7 


294 


287-8 


61-1 


55 


53-8 


11-4 


115 


112-6 


239 


176 


171-2 


364 


235 


229-9 


48-9 


295 


288-6 


61-3 


56 


54-8 


11-6 


116 


113-5 


241 


176 


172-2 


36 6 


286 


280-8 


49-1 


296 


289-5 


61-5 


57 


55-8 


11-9 


117 


114-4 


243 


177 


173-1 


368 


287 


231-8 


49-3 


297 


290-5 


61-7 


58 


56-7 


121 


118 


115:4 


24-5 


178 


1741 


37-0 


238 


232-8 


49-5 


298 


291-5 


62-0 


59 


57-7 


12-3 


119 


116-4 


24-7 


179 


175-1 


37-2 


239 


238-8 


49-7 


299 


292-5 


62-2 


60 
Dist. 


58-7 
Dep. 


12-6 


120 


117-4 


24-9 


180 


176-1 


37-4 


240 


234-8 


49-9 


800 


293-4 


62-4 


Lat. 


Dist 


Dep. 


Lat. Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. W. 


Dep. 


Lat. 




__^ 


FOR 78 DBOBBBS. 









TABLK 5.] OIFrBBSNOK 07 LATITTTOK AND DKPAETURB FOB 18 DVOBKKS. 


53 


OiAt. 


Lat. 


Sep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dlat. 


Lat. 


Dep. 


1 


oi-o 


00-2 


61 


69-4 


13-7 


121 


117-9 


27-2 


181 


176-4 


40-7 


241 


234-8 


64-2 


2 


01-9 


00-4 


62 


60-4 


13-9 


122 


118-9 


27-4 


182 


177-8 


40-9 


242 


235-8 


64-4 


8 


02^ 


00-7 


63 


61-4 


14-2 


128 


119-8 


27-7 


183 


178-8 


41-2 


248 


236-8 


64-7 


4 


08-9 


00^ 


61 


62-4 


14-4 


124 


120-8 


27-9 


184 


179-8 


41-4 


244 


237-7 


64-9 


5 


Oi-9 


01-1 


66 


63-8 


14-6 


126 


121-8 


28-1 


186 


180-3 


41*6 


245 


288-7 


65-1 


6 


05-8 


01-3 


66 


64-8 


14-8 


126 


122-8 


28-3 


186 


181-2 


41-8 


246 


239-7 


66-3 


7 


06-8 


01-6 


67 


65-3 


15-1 


127 


123-7 


28-6 


187 


182-2 


421 


247 


240-7 


65-6 


8 


07-8 


01-8 


68 


66-3 


16-8 


128 


124-7 


28-8 


188 


188-2 


42-3 


248 


241-6 


66-8 


9 


06-8 


02-0 


69 


67-2 


16-6 


129 


126-7 


29K) 


189 


184-2 


42-6 


249 


242-6 


66-0 


10 
11 


09-7 
10-7 


02-2 


70 


68-2 


15-7 


180 


126-7 


29-2 


190 


1861 


42-7 


250 


243-6 


66-2 


02-5 


71 


69-2 


16-0 


131 


127-6 


29-6 


191 


1861 


430 


251 


244-6 


66-5 


12 


U-7 


02-7 


72 


70-2 


16-2 


182 


128-6 


29-7 


192 


187-1 


43-2 


252 


246-5 


56-7 


13 


12-7 


02-9 


73 


71-1 


16-4 


183 


129-6 


29-9 


193 


188-1 


43-4 


253 


246-5 


66-9 


14 


13-6 


03-1 


74 


724 


16-6 


184 


180-6 


so-i 


194 


189-0 


43-6 


254 


247-5 


57-1 


15 


14-6 


03'4 


75 


781 


16-9 


185 


131-6 


30-4 


195 


190-0 


43-9 


256 


248-5 


57-4 


16 


15-6 


03-6 


76 


741 


17-1 


136 


182-6 


30-6 


196 


191-0 


441 


266 


249-4 


57-6 


17 


16-6 


03-8 


77 


76*0 


17-8 


187 


188-6 


30-8 


197 


192-0 


44-3 


267 


260-4 


67-8 


18 


17-5 


04-0 


78 


76-0 


17-6 


188 


184-5 


31-0 


198 


192-9 


44-5 


268 


251-4 


58-0 


19 


18-5 


04-3 


79 


77*0 


17-8 


189 


186-4 


81-8 


199 


198-9 


44-8 


259 


252-4 


58-3 


20 


20-6 


04-5 


80 


77-9 


18-0 


140 


136-4 


81-5 


200 


194-9 


46-0 


260 


253-3 


68-6 


21 


04-7 


81 


78-9 


18-2 


141 


1^-4 


81-7 


201 


196-8 


45-2 


261 


264-3 


68-7 


22 


21-4 


04-9 


82 


79^ 


18-4 


142 


188-4 


31-9 


202 


196-8 


45-4 


262 


255-3 


58-^ 


23 


22-4 


05-2 


83 


sfys 


18-7 


143 


139-3 


32-2 


208 


197-8 


46-7 


263 


266-3 


59-2 


24 


23-4 


05-4 


84 


81-8 


18-9 


144 


140-3 


32-4 


204 


198-8 


45-9 


264 


267-2 


59-4 


26 


24-4 


05-6 


85 


82-8 


19-1 


146 


141-3 


32-6 


205 


199-7 


461 


265 


268-2 


69-6 


26 


26-3 


05-8 


86 


88-8 


19-3 


146 


142-3 


S2-8 


206 


200-7 


46-3 


266 


259-2 


69-8 


27 


26-3 


06-1 


87 


84-8 


19-6 


147 


148-2 


33-1 


207 


201-7 


46-6 


267 


260-2 


60-1 


28 


27^3 


06-3 


88 


85-7 


19-8 


148 


144-2 


33-3 


208 


202-7 


46-8 


268 


261-1 


60-3 


29 


28-3 


06-6 


89 


86-7 


20-0 


149 


145-2 


33-5 


209 


203-6 


47-0 


269 


262-1 


60-5 


30 


29-2 
30-2 


06-7 


90 


87-7 


20-2 


160 


146-2 


33-7 


210 


204-6 


472 


270 


263-1 


60-7 


di 


07-0 


91 


88-7 


20-6 


151 


147-1 


34-0 


211 


205-6 


47-6 


271 


264-1 


61-0 


32 


31-2 


07-2 


92 


89-6 


20-7 


152 


148-1 


34-2 


212 


206-6 


47-7 


272 


265-0 


61-2 


33 


32-2 


07-4 


93 


90-6 


20-9 


153 


149-1 


34-4 


213 


207-5 


47-9 


273 


266-0 


61-4 


34 


331 


07-6 


94 


91-6 


21-1 


164 


150-1 


84-6 


214 


208-5 


48-1 


274 


267-0 


61-6 


36 


341 


07-9 


96 


92-6 


21-4 


165 


151-0 


34-9 


216 


209-5 


48-4 


276 


268-0 


61-9 


86 


351 


06*1 


96 


98-6 


21-6 


166 


1620 


86-1 


216 


210-5 


48-6 


276 


268-9 


62-1 


87 


361 


08-3 


97 


94-6 


21-8 


157 


163-0 


35-8 


217 


211-4 


46-8 


277 


269-9 


62-3 


38 


37-0 


08-5 


98 


96-5 


22-0 


168 


164-0 


35-6 


218 


212-4 


49-0 


278 


270-9 


62-6 


89 


38-0 


06-8 


99 


96-5 


22-3 


159 


164-9 


36-8 


219 


213-4 


49-3 


279 


271-8 


62-8 


40 


39-0 
39-9 


09K) 


100 


97-4 


•22-6 


160 


156-9 


36-0 


220 


214-4 


49-5 


280 


272-8 


63-0 


41 


09-2 


101 


98-4 


22-7 


161 


166-9 


36-2 


221 


215-3 


49-7 


281 


273-8 


63-2 


42 


40-9 


09-4 


102 


99-4 


22-9 


162 


157-8 


36-4 


222 


216-3 


49-9 


282 


274-8 


63-4 


43 


41-9 


09*7 


103 


100-4 


23-2 


163 


158-8 


86-7 


228 


217-3 


60-2 


283 


275-7 


63-7 


44 


42-9 


09-9 


104 


101-8 


23-4 


164 


159-8 


36-9 


224 


218-3 


50-4 


284 


276-7 


63-9 


46 


43-8 


10-1 


106 


102*8 


23-6 


165 


160-8 


87-1 


225 


219-2 


50-6 


285 


277-7 


64-1 


46 


44-8 


10-3 


100 


108-3 


23-8 


166 


161-7 


37-8 


226 


220-2 


50-8 


286 


278-7 


64-3 


47 


45-8 


10-6 


107 


104-3 


24-1 


167 


162-7 


87-6 


227 


221-2 


61-1 


287 


279-6 


64-6 


43 


46-8 


10-8 


108 


106-2 


24-3 


168 


163-7 


37-8 


228 


222-2 


51-8 


288 


280-6 


64-8 


49 


47-7 


11-0 


109 


106-2 


24-5 


169 


164-7 


38-0 


229 


223*1 


61-5 


289 


281-6 


66-0 


60 


48-7 
49-7 


11-2 


110 


107-2 


24-7 


170 


166-6 


38-2 


280 


224-1 


61-7 


290 


282-6 


65-2 


61 


11-5 


111 


108-2 


26-0 


171 


166-6 


38>6 


231 


226-1 


52-0 


291 


.283-6 


66-6 


52 


50-7 


11-7 


112 


109-1 


26-2 


172 


167-6 


38-7 


282 


226-1 


52-2 


292 


284-6 


65-7 


63 


51-6 


11-9 


118 


110-1 


25-4 


173 


168-6 


38-9 


233 


227-0 


62-4 


293 


285-6 


66-9 


64 


62-6 


12'1 


114 


111-1 


26-6 


174 


169-5 


39-1 


234 


228-0 


62-6 


294 


286-5 


66-1 


66 


53-6 


12-4 


116 


112-1 


26-» 


175 


170-6 


89-4 


285 


229-0 


62-9 


295 


287-4 


66-4 


66 


54-6 


12-6 


116 


1130 


26-1 


176 


171-5 


89-6 


236 


230-0 


63-1 


296 


288-4 


66-6 


57 


65-5 


12-8 


117 


114-0 


26-3 


177 


172-5 


39-8 


237 


230-9 


53-3 


297 


289-4 


66-8 


68 


56-5 


13-0 


118 


116-0 


26-5 


178 


178-4 


40-0 


238 


231-9 


63-5 


298 


290-4 


67-0 


69 


57-5 


18-3 


119 


116-0 


26-8 


179 


174-4 


40-3 


239 


232-9 


63-« 


299 


291-3 


67-3 


60 


6Sr5 
Dep. 


13-6 


120 


1169 


27-0 
Lat 


180 
Dist. 


175-4 


40-5 


240 


283-8 


540 


300 


292-3 


67-5 


DUt. 


Lat. 


DUt. 


Dep. 


Dep. 


Ut 


Dist. 


Dep. 
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TABLE 5.] 


DIFFBBENCB OF LATITUDE AND DEPARTURE FOR 16 DEGREES. 


"TTj 


Diit. 

1 


Lat. 

01-0 


Dep. 


Dist. 


iMt. 


Dep. 


Oist. 


Lat. 


Dep 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00-3 


61 


58-9 


15-8 


121 


116-9 


31-3 


181 


174-8 


46-8 


241 


232-8 


62-4 


2 


01-9 


00-5 


62 


59-9 


16-0 


122 


117-8 


81-6 


182 


175-8 


47-1 


242 


233-8 


62-6 


8 


02-9 


00-8 


63 


60-9 


16-3 


123 


118-8 


31-8 


183 


176-8 


47-4 


243 


234-7 


62-9 


4 


03-9 


oi-o 


64 


61-8 


16-6 


124 


119-8 


32-1 


184 


177-7 


47-6 


244 


236-7 


63-2 


6 


04-8 


01-3 


66 


62-8 


16-8 


125 


120-7 


32-4 


186 


178-7 


47-9 


245 


236-7 


63-4 


6 


05-8 


01-6 


66 


63-8 


171 


126 


121-7 


32-6 


186 


179-7 


48-1 


246 


237-6 


63-7 


7 


06-8 


01-8 


67 


64-7 


17-3 


127 


122-7 


32-9 


187 


180-6 


48-4 


247 


238-6 


63-9 


8 


07-7 


02-1 


68 


65-7 


17-6 


128 


123-6 


33-1 


188 


181-6 


48-7 


24S 


239-5 


61-2 


9 


08-7 


02-3 


69 


66-6 


17-9 


129 


124-6 


33-4 


189 


182-6 


48-9 


249 


240-6 


61-4 


10 
11 


09-7 
10-8 


02-6 


70 


67-6 


18-1 


130 


126-6 


33-6 


190 


183-6 


49-2 


250 
251 


241-5 


61-7 


02-8 


71 


68-6 


18-4 


131 


126-5 


33-9 


191 


184-5 


494 


242-4 


65-0 


12 


11-6 


03-1 


72 


69-5 


18-6 


132 


127-5 


34-2 


192 


185-5 


49-7 


252 


243-4 


65-2 


13 


12*6 


03-4 


78 


70-6 


18-9 


133 


128'5 


34-4 


193 


186-4 


500 


253 


244-4 


65-5 


14 


13-6 


03-6 


74 


71-6 


19-2 


134 


129-4 


34-7 


194 


187-4 


50-2 


254 


245-3 


65-7 


16 


14-6 


03-9 


76 


72-4 


19-4 


135 


130-4 


34-9 


195 


188-4 


506 


255 


246-3 


66-0 


16 


15-5 


04-1 


76 


73-4 


19-7 


136 


131-4 


35-2 


196 


189-3 


60-7 


256 


247-3 


66-3 


17 


16-4 


04-4 


77 


74-4 


19-9 


137 


182-3 


35-6 


197 


190-3 


610 


257 


248-2 


66-6 


18 


17-4 


04-7 


78 


75-3 


20-2 


138 


133-3 


35-7 


198 


191-3 


51-2 


258 


249-2 


66-8 


19 


18-4 


04-9 


79 


76-3 


20-4 


139 


134-3 


36-0 


199 


192-2 


51-5 


259 


250-2 


67-0 


20 
21 


19-3 
20-3 


05-2 


80 


77'3 


20-7 
21-0 


140 
141 


135-2 


36-2 


200 


193-2 


51-8 


260 


251-1 


67-3 


06-4 


81 


78-2 


136-2 


36-5 


201 


194-2 


620 


261 


252-1 


67-6 


22 


21-3 


06-7 


82 


79-2 


21-2 


142 


137-2 


36-8 


202 


195-1 


52-3 


262 


253-1 


67-8 


23 


22-2 


06-0 


83 


80-2 


21-5 


143 


138-1 


37-0 


203 


196-1 


626 


263 


254-0 


681 


24 


23-2 


06-2 


84 


81- 1 


21-7 


144 


139-1 


37-3 


204 


197-0 


52-8 


264 


2550 


68-3 


26 


241 


06-6 


85 


82-1 


22-0 


145 


140-1 


37-5 


205 


198-0 


631 


265 


256-0 


68-6 


26 


261 


06-7 


86 


83-1 


22-3 


146 


141-0 


37-8 


206 


1990 


63-3 


266 


256-9 


68-8 


27 


261 


07-0 


87 


84-0 


22-5 


147 


142-0 


38-0 


207 


199-9 


63-6 


267 


257-9 


69-1 


28 


270 


07-2 


m 


85-0 


22-8 


148 


143-0 


38-3 


208 


200-9 


53-8 


268 


258-9 


69-4 


29 


28-0 


07-6 


89 


86-0 


23-0 


149 


143-9 


38-6 


209 


201-9 


541 


269 


259-8 


69-6 


30 
31 


29-0 
29-9 


07-8 


90 


86-9 


23-3 


150 


144-9 


38-8 


210 


202-8 


54-4 


270 
271 


260-8 


69-9 


08-0 


91 


87-9 


23-6 


151 


145-9 


39-1 


211 


203-8 


54-6 


261-8 


70-1 


32 


30-9 


06-3 


92 


88-9 


23-8 


152 


146-8 


39-3 


212 


204-8 


649 


272 


262-7 


70-4 


as 


31-9 


08-5 


93 


89-8 


241 


153 


147-8 


39-6 


213 


206-7 


651 


273 


263-7 


70-7 


84 


32-8 


08-8 


94 


90-8 


24-3 


154 


148-8 


39-9 


214 


206-7 


654 


274 


264-7 


70-9 


36 


33-8 


09-1 


95 


91-8 


24-6 


165 


149-7 


40-1 


215 


207-7 


65-6 


275 


265-6 


71-2 


86 


34-8 


09-3 


96 


92-7 


24-8 


156 


150-7 


40-4 


216 


208-6 


65-9 


276 


266-6 


71-4 


87 


36-7 


09-6 


97 


93-7 


25-1 


157 


151-7 


40-6 


217 


209-6 


562 


277 


267-6 


71-7 


38 


36-7 


09-8 


98 


94-7 


25-4 


168 


162-6 


40-9 


218 


210-6 


66-4 


278 


268-6 


72-0 


89 


37-7 


10-1 


99 


95-6 


26-6 


169 


163-6 


41-2 


219 


211-6 


66-7 


279 


269-6 


72-2 


40 
41 


38-6 
39-6 


10-4 
10-6 


100 
101 


96-6 


25-9 


160 


164-6 


41-4 


220 


212-5 


669 


280 


270-6 


72-6 


97-6 


26-1 


161 


166-5 


41-7 


221 


213-5 


67-2 


281 


271-4 


72-7 


42 


40-6 


10-9 


102 


98-5 


26-4 


162 


156-5 


41-9 


222 


214-4 


57'5 


282 


272-4 


73-0 


43 


41-6 


IM 


103 


99-6 


26-7 


163 


167-4 


42-2 


223 


215-4 


577 


283 


278-4 


73-2 


44 


42-6 


11-4 


104 


100-6 


26-9 


164 


158-4 


42-4 


224 


216-4 


68-0 


284 


274-3 


73-6 


46 


43o 


11-6 


105 


101*4 


27-2 


165 


159-4 


42-7 


226 


217-3 


58-2 


285 


276-3 


73-8 


46 


44-4 


11-9 


106 


102-4 


27-4 


166 


160-3 


43-0 


226 


218-8 


58-5 


286 


276-3 


74-0 


47 


45-4 


12-2 


107 


103-4 


27-7 


167 


161-3 


43-2 


227 


219-3 


688 


287 


277-2 


74-8 


48 


46*4 


12-4 


108 


104-3 


28-0 


168 


162-3 


43-5 


228 


220-2 


690 


288 


278-2 


74-6 


49 


47-3 


12-7 


109 


105-3 


28-2 


169 


163-2 


43-7 


229 


221-2 


693 


289 


279-2 


74-8 


60 
61 


48-3 
49-3 


12-9 


110 


106-3 


28-5 


170 


164-2 


44-0 


230 


222-2 


59-5 


290 


280-1 


75-1 


13-2 


111 


107-2 


28-7 


171 


166-2 


44-3 


281 


223-1 


69-8 


291 


281-1 


76-3 


62 


60-2 


13-5 


112 


108-2 


29-0 


172 


166-1 


44-5 


232 


224-1 


600 


292 


282-1 


76-6 


63 


51-2 


13-7 


113 


109-1 


29-2 


173 


1671 


44-8 


233 


226-1 


60-3 


293 


283-0 


76-8 


64 


52-2 


14-0 


114 


110-1 


•29-6 


174 


168-1 


45-0 


234 


226-0 


606 


294 


284-0 


76-1 


66 


531 


14-2 


115 


lll-l 


29-8 


176 


169-0 


46-3 


236 


227-0 


60-8 


296 


284-9 


76-4 


66 


641 


14-6 


116 


112-0 


30-0 


176 


170-0 


46-6 


236 


228-0 


611 


296 


285-9 


76-6 


67 


661 


14-8 


117 


113-0 


30-8 


177 


171-0 


45-8 


237 


228-9 


61-3 


297 


286-9 


76-9 


68 


66-0 


16-0 


118 


114-0 


80-5 


178 


171-9 


46-1 


238 


229-9 


616 


298 


287-8 


77-1 


69 


57-0 


16-3 


119 


U4-9 


80-8 


179 


172-9 


46-3 


239 


230-9 


619 


299 


288-8 


77-4 


60 


68-0 
Dep. 


16-5 


120 


116-9 


31-1 


180 


173-9 


46-6 


240 


231-8 


621 


300 


289-8 


77-6 1 


Lat. 


Diat. 


Dep. 


Lat. 


Diat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Divr. 


Dep. 


L«Lt, 1 
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. [TABLB 5. 1 


Dist. 
1 


Lat. 
01-0 


Dep. 


Dist. 


Lat. 


Dep. 


Di>t. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


. Dep. 


003 


61 


68-6 


16-8 


121 


1163 


83-4 


181 


1740 


49-9 


241 


231-7 


66-4 


2 


01-9 


00-6 


62 


69-6 


17-1 


122 


117-3 


33-6 


182 


1749 


60-2 


242 


232-e 


667 


3 


02-9 


00-8 


63 


60-6 


17-4 


123 


118-2 


33-9 


183 


175-9 


60-4 


243 


233*6 


67-0 


4 


038 


01-1 


64 


61-6 


176 


124 


119-2 


34-2 


184 


176-9 


60-7 


244 


834-5 


67-3 


5 


04-8 


01-4 


65 


62-5 


17-9 


125 


120-2 


34-5 


186 


177-8 


61-0 


246 


2366 


67-5 


6 


06-8 


01-7 


66 


634 


18-2 


126 


1211 


34-7 


186 


178-8 


61-3 


246 


2366 


678 


7 


06-7 


01-9 


67 


64-4 


18-5 


127 


122-1 


36-0 


187 


1798 


616 


247 


237-4 


68*1 


8 


07-7 


02-2 


68 


664 


187 


128 


1230 


36-3 


188 


180-7 


61-8 


248 


838-4 


68-4 


9 


087 


026 


69 


663 


190 


129 


124-0 


avB 


189 


181-7 


62-1 


249 


839-4 


68-6 


10 
11 


09-6 
10-6 


02-8 


70 


67-3 


193 
19-6 


130 
131 


126-0 


36-8 


190 


182-6 


62-4 


260 
861 


240-8 


68^ 


030 


71 


68-2 


125-9 


361 


191 


183-6 


62-6 


841-8 


69-8 


12 


11-5 


03-3 


72 


69-2 


19-8 


132 


126-9 


36-4 


192 


184 6 


629 


262 


848-8 


69-6 


13 


12-5 


036 


73 


70-2 


20-1 


133 


127-8 


36-7 


193 


186-6 


63-2 


263 


848-2 


69-7 


14 


13-6 


039 


74 


711 


20-4 


134 


1288 


36-9 


194 


1866 


636 


254 


244-2 


70-0 


15 


14-4 


04-1 


75 


72-1 


207 


135 


129-8 


37-2 


195 


187-4 


637 


266 


2461 


70-3 


16 


15 4 


04-4 


76 


731 


20-9 


136 


130-7 


37-5 


196 


1884 


640 


266 


246-1 


70-6 


17 


16-3 


047 


77 


74-0 


21-2 


137 


131-7 


37-8 


197 


189-4 


64-3 


257 


247-0 


70-8 


18 


17-3 


05-0 


78 


760 


21-6 


138 


1327 


38-0 


198 


190-3 


54-6 


258 


248-0 


711 


19 


183 


05-2 


79 


76-9 


21-8 


139 


1336 


383 


199 


191-3 


649 


259 


2490 


71*4 


20 
21 


19-2 
202 


05-5 


80 


769 


22-1 


140 


1346 


38-6 


200 


192-3 


55-1 


260 


249-9 


71-7 


05-8 


81 


77-9 


223 


141 


135-6 


389 


201 


193-2 


664 


261 


850*9 


71-9 


22 


21-1 


06-1 


82 


78-8 


22-6 


142 


1365 


39-1 


202 


194-2 


65-7 


262 


861*9 


72*2 


23 


221 


063 


83 


79-8 


22-9 


143 


137-5 


39-4 


203 


1951 


660 


263 


2528 


78-5 


24 


231 


06-6 


84 


80-7 


23-2 


144 


138-4 


397 


204 


1961 


66-2 


261 


258-8 


72-8 


25 


240 


069 


85 


81-7 


234 


145 


1394 


40-0 


205 


197-1 


665 


265 


264*7 


78-0 


26 


250 


07-2 


86 


8-2-7 


23-7 


146 


140-3 


40-2 


206 


198-0 


66-8 


266 


2667 


73-3 


27 


26-0 


07-4 


87 


83-6 


24-0 


147 


141-3 


40-6 


207 


1990 


67-1 


267 


256-7 


73-6 


28 


26-9 


07-7 


88 


84-6 


24-3 


148 


1423 


40-8 


208 


199-9 


57-3 


268 


257*6 


73-9 


29 


27-9 


06-0 


89 


85-6 


24-6 


149 


143-2 


41-1 


209 


200-9 


67-6 


269 


268-6 


74-1 


30 
31 


28-8 
298 


06-3 
08-5 


90 
91 


86-6 


24 8 


150 


144-2 


41-3 
41-6 


210 
211 


201-9 


57-9 


270 


869-6 


74-4 


87-6 


251 


161 


145*2 


202-8 


5R-2 


271 


260-6 


74-7 


32 


80-8 


08-8 


92 


88-4 


26-4 


162 


1461 


41-9 


212 


208-8 


68-4 


272 


261-6 


76-0 


33 


31-7 


09-1 


93 


89-4 


26-6 


163 


1471 


42*2 


213 


204-7 


58-7 


278 


862-4 


76-2 


34 


32-7 


09*4 


94 


90-4 


26-9 


164 


148-0 


42-4 


214 


205-7 


690 


274 


863*4 


76-6 


36 


33-6 


09-6 


95 


91-3 


26-2 


165 


149-0 


42-7 


215 


206-7 


69-3 


275 


264-3 


76*8 


36 


84r6 


09-9 


96 


92-3 


26-5 


166 


160-0 


430 


216 


207-6 


69-5 


276 


266*8 


76-1 


37 


35-6 


10-2 


97 


93-2 


26 7 


167 


150-9 


43-3 


217 


208-6 


698 


277 


266-8 


76-4 


38 


36-5 


10-6 


98 


94-2 


270 


158 


161-9 


43-6 


218 


2096 


60-1 


278 


287-2 


76-6 


39 


37-5 


107 


99 


95-2 


27-3 


159 


1628 


43-8 


219 


210'6 


604 


279 


268-2 


76-9 


40 
41 


88-5 
39-4 


11-0 


100 


96-1 


27-6 
27-8 


160 
161 


163-8 


44-1 


220 


211-5 


606 


280 


269-2 


77-2 


11-3 


101 


97-1 


164-8 


44-4 


221 


212-4 


609 


281 


870-1 


77-6 


42 


40-4 


116 


1U2 


980 


28-1 


162 


165-7 


44-7 


222 


213 4 


612 


282 


8711 


77-7 


43 


41-3 


11-9 


103 


990 


28-4 


163 


166-7 


44-9 


223 


214-4 


61-5 


283 


272-0 


78-0 


44 


42 3 


121 


104 


100-0 


28-7 


164 


167-6 


462 


224 


216-3 


61-7 


2S4 


2730 


78-8 


46 


43-8 


12*4 


105 


100-9 


28-9 


166 


168-6 


45-6 


225 


2163 


62-0 


9JV> 


274-0 


786 


46 


44-2 


12-7 


106 


101-9 


29-2 


166 


159-6 


46-8 


2-26 


217 2 


62-3 


286 


274-9 


788 


47 


45-2 


13-0 


107 


102^9 


29-5 


167 


1606 


46-0 


227 


218-2 


62-6 


287 


2769 


79*1 


48 


461 


13-2 


108 


103-8 


298 


168 


161-5 


46S 


228 


219-2 


62-8 


288 


276*8 


79*4 


49 


47-1 


13-6 


109 


1048 


30-0 


169 


162-5 


46-6 


229 


220-1 


63-1 


289 


277-8 


797 


60 
51 


481 
49-0 


13-8 


110 


106 7 


30-3 


170 


163-4 


46-9 


230 


2211 


63-4 


290 
291 


278-8 


79-9 


14-1 


111 


106-7 


30-6 


171 


164-4 


47-1 


231 


222-1 


63-7 


279-7 


80-3 


52 


50-0 


14*3 


112 


107-7 


309 


172 


165-3 


47-4 


232 


223-0 


639 


292 


880-7 


80*5 


63 


609 


14-6 


113 


108-6 


31-1 


173 


166-3 


47-7 


233 


224-0 


64-2 


293 


881-6 


80-8 


64 


51-9 


14-9 


114 


1096 


31-4 


174 


167-8 


480 


234 


224-9 


64-6 


294 


882*6 


810 


66 


52-9 


16'2 


116 


110-6 


31-7 


176 


168-2 


48-2 


235 


225*9 


64-8 


295 


8836 


81-3 


56 


53-8 


15-4 


116 


111-6 


320 


176 


169-2 


486 


236 


2269 


66-1 


296 


884*6 


81-6 


57 


54-8 


16-7 


117 


1126 


322 


177 


170-1 


48-8 


237 


2278 


66-3 


297 


8866 


81-9 


68 


65-8 16-0 


118 


118-4 


326 


178 


171-1 


49-1 


238 


2288 


66-6 


898 


886-5 


8-2-1 


69 


56-7 


16-3 


119 


114-4 


32-8 


179 


172-1 


493 


239 


229-7 


66-9 


299 


8874 


824 


60 
Dist. 


67-7 
Dep. 


16-6 


120 


115-4 


331 


180 


178-0 


496 


240 


230-7 


66-2 


800 


2R8-4 


82*7 


Lat. 


Uiit. 


Sep. 


Lat. 


Diit. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 
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OiBt. 


Lat. 
01-0 


Dep. 


Dist. 


Lat. jDep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


1 


00-3 


61 


58-3 


17-8 


121 


116-7 


35-4 


181 


173-1 


529 


241 


230-5 


70'5 


2 


01-9 


00-6 


62 


59*8 


18-1 


122 


116-7 


35-7 


182 


174-0 


53-2 


242 


231-4 


70-8 


3 


02-9 


00-9 


63 


60-2 


18-4 


128 


117-6 


36-0 


183 


175-0 


53-6 


243 


232-4 


71-0 


4 


03*8 


01-2 


64 


61-2 


18-7 


124 


118-6 


36-3 


184 


176-0 


53-8 


244 


233-3 


71-3 


6 


04-8 


01-5 


65 


62-2 


19-0 


125 


119-5 


36-6 


185 


176-9 


64-1 


246 


234-3 


71-6 


6 


05-7 


01-8 


66 


631 


19-3 


126 


120-5 


368 


186 


177-9 


64-4 


246 


235-3 


71-9 


7 


06-7 


02-0 


67 


64-1 


19-6 


127 


121-5 


37-1 


187 


178-8 


64-7 


247 


236-2 


72-2 


8 


07-7 


02-3 


68 


65-0 


19-9 


128 


122-4 


37-4 


188 


179-8 


56-0 


248 


237-2 


72-6 


9 


08-6 


02-6 


69 


660 


20-2 


129 


123-4 


37-7 


189 


180-7 


65-3 


249 


238-1 


72-8 


10 
11 


09-6 
10-6 


02-9 


70 


66-9 


20-5 


130 


124-3 


380 
38-3 


190 
191 


181-7 


56-6 
65-8" 


260 
251 


239-1 


73-1 
73-4 


03-2 


71 


67-9 


20-8 


131 


125-3 


182-7 


240-0 


12 


11-5 


03-5 


72 


68-9 


21-1 


132 


126-2 


38-6 


192 


183-6 


661 


262 


241-0 


73-7 


13 


12-4 


03-8 


73 


69-8 


21-3 


133 


127-2 


38-9 


193 


184-6 


66-4 


253 


241-9 


74-0 


14 


13-4 


04-1 


74 


70-8 


21-6 


184 


128-1 


39-2 


194 


185-5 


567 


254 


242-9 


74-3 


15 


14-3 


04-4 


75 


71-7 


21-9 


135 


129-1 


39-5 


195 


186-5 


57-0 


256 


243-9 


74-6 


16 


16-3 


04-7 


76 


72-7 


22-2 


136 


130-1 


39-8 


196 


187-4 


67-3 


256 


244-8 


74-8 


17 


16-3 


05-0 


77 


73-6 


22-5 


187 


131-0 


40-1 


197 


188-4 


67-6 


257 


246-8 


75-1 


18 


17-2 


05-3 


78 


74-6 


22-8 


138 


132-0 


40-3 


198 


189-3 


57-9 


258 


246-7 


76-4 


19 


18-2 


05-8 


79 


75-5 


231 


139 


132-9 


40-6 


199 


190-3 


68-2 


269 


247-7 


75-7 


20 
21 


19-1 
20-1 


05-8 
06-1 


SO 
81 


76-5 


233 


140 


133-9 


40-9 


200 


191-3 


685 


260 


248-6 


76-0 


77-5 


237 


141 


134-8 


41-2 


201 


192-2 


58-8 


261 


249-6 


76-3 


22 


21-0 


06*4 


82 


78-4 


24-0 


142 


135-8 


41-5 


202 


193-2 


59-1 


262 


250-6 


76-6 


23 


22-0 


06-7 


83 


79-4 


243 


143 


136-8 


41-8 


203 


194-1 


69-4 


263 


251-5 


76-9 


2i 


23*0 


07-0 


84 


80-3 


24-6 


144 


137-7 


42-1 


204 


195-1 


69-6 


264 


252-5 


77-2 


25 


23-9 


07-3 


85 


81-3 


24-9 


145 


138-7 


42-4 


205 


196-0 


59-9 


265 


253-4 


77-5 


26 


24-9 


07-6 


86 


82-2 


251 


146 


139-6 


42-7 


206 


197-0 


60-2 


266 


254-4 


77-8 


27 


25-8 


07-9 


87 


83*2 


25-4 


147 


140-6 


43-0 


207 


198-0 


60-5 


267 


256-3 


78-1 


28 


26-8 


oe-sr 


88 


84-2 


25-7 


148 


141-5 


43-3 


208 


196-9 


60-8 


268 


266-8 


78-4 


29 


27-7 


08'5 


89 


851 


260 


149 


142-5 


43-0 


209 


199-9 


61-1 


269 


257-2 


78-6 


80 


28-7 
29-6 


08-8 


90 


86-1 


26-3 


150 


143-4 


43-9 


210 


200-8 


61-4 


270 


258-2 


78-9 


09-1 


91 


87-0 


26-6 


151 


144-4 


44-1 


211 


201-8 


61-7 


271 


259*2 


79-2 


32 


30-6 


09-4 


92 


880 


26-9 


152 


145-4 


44-4 


212 


202-7 


62-0 


272 


260-1 


79-6 


33 


31-6 


09-6 


93 


8&9 


27-2 


153 


146-3 


44-7 


213 


208-7 


62-3 


273 


261-1 


79-8 


34 


82-5 


09^ 


94 


89-9 


27-5 


154 


147-3 


45-0 


214 


204-6 


62-6 


274 


262-0 


80-1 


85 


33-5 


10-2 


95 


90-8 


27-8 


155 


148-2 


45-3 


215 


205-6 


62-9 


275 


263-0 


80-4 


36 


34-4 


10-6 


96 


91-8 


28-1 


156 


149-2 


45-6 


216 


206-6 


63-2 


276 


263-9 


80-7 


37 


35-4 


10-8 


97 


92-8 


28-4 


157 


150-1 


459 


217 


207-5 


63-4 


277 


264-9 


81-0 


38 


36-3 


IM 


98 


93-7 


287 


158 


151-1 


46-2 


218 


208-6 


63-7 


278 


266-9 


81-3 


39 


37-3 


11-4 


99 


94-7 


28-9 


159 


152-1 


465 


219 


209-4 


640 


279 


266-8 


81-6 


40 


38-3 
39-2 


11-7 
120 


100 
101 


95-6 


29-2 
295 


160 
161 


153-0 


46-8 
471 


220 
221 


210-4 


64-3 


280 


267-8 


81-9 


41 


96-6 


164-0 


211-3 


64-6 


281 


268-7 


82-2 


42 


40-2 


12-3 


102 


975 


29-8 


162 


154-9 


47-4 


222 


212-3 


649 


282 


269-7 


82-4 


43 


411 


12-6 


103 


98-5 


30-1 


163 


155-9 


47-7 


223 


213-3 


65-2 


283 


270-6 


82-7 


44 


42*1 


12i) 


104 


99-5 


30^4 


164 


156-8 


47-9 


224 


214-2 


66-6 


284 


271-6 


830 


45 


43-0 


13-2 


106 


100-4 


30-7 


165 


157-8 


48-2 


225 


215-2 


65-8 


285 


272-6 


833 


46 


44-0 


13-4 


IOC 


101-4 


31-0 


166 


158-7 


48-5 


226 


2161 


661 


286 


273-5 


83-6 


47 


44*9 


18-7 


107 


102-3 


313 


167 


159-7 


48-8 


227 


217-1 


66-4 


287 


274-5 


83-9 


48 


45-9 


14-0 


108 


103-3 


316 


168 


160-7 


49-1 


228 


218-0 


667 


288 


275-4 


^84-2 


49 


46-9 


143 


109 


104-2 


319 


169 


161-6 


49-4 


229 


219-0 


67-0 


289 


276-4 


84-5 


50 
51 


47-8 
4&-d 


14-6 
14-9 


110 
111 


105-2 


39-2 


170 


162-6 


497 
600 


280 
231 


220-0 


67-2 


290 


277-3 


84-8 


106-1 


32-5 


171 


163-5 


220-9 


67-5 


291 


278-3 


86-1 


62 


49-7 


15-2 


112 


107-1 


32-7 


172 


164-5 


503 


282 


221-9 


67-8 


292 


279-2 


854 


53 


50-7 


15'5 


113 


108-1 


33-0 


173 


165-4 


50-6 


283 


222-8 


68-1 


293 


280-2 


85-7 


54 


61-6 


15-8 


114 


109-0 


33-3 


174 


166-4 


50-9 


284 


223-8 


68-4 


294 


281-2 


86-0 


55 


52-6 


16-1 


115 


110-0 


a3'6 


175 


167-4 


51-2 


285 


224-7 


68-7 


295 


282-1 


86-2 


56 


58-6 


16-4 


116 


110-9 


339 


176 


168-3 


51-6 


236 


2-25-7 


69-0 


296 


283-1 


86-5 


67 


54-5 


ie-7 


117 


111-9 


34-2 


177 


169-3 


517 


237 


226-6 


693 


297 


284-0 


86-8 


58 


65-6 


17-0 


118 


112-8 


345 


178 


170-2 


52-0 


238 


227-6 


69-6 


298 


286-0 


87-1 


59 


56-4 


17-2 


119 


113-8 


34-8 


179 


171-2 


62-3 


239 


228-6 


699 


299 


285-9 


87-4 


60 
Ditt. 


57-4 
Dep. 


17-5 


120 


114-8 


351 


180 


172-1 


62-6 


240 


229-5 


70-2 


300 


286-9 


87-7 


Lat. 


DUt. 


Dep. 


Lat. 


Dial. 


Dep. 


Lat. 


List. 


Dep. 


Lat. 


Dist 


Dep. 


Lat. 
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Dist. 
1 


Lat 

00-9 


Dep. 


Dist. 


Lat. 


Dep. 


DUt. 


Tdit. 


Dep. 


DUt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00-3 


61 


57-3 


20^ 


121 


113-7 


41-4 


181 


1701 


61-9 


241 


226-5 


82-4 


2 


019 


00-7 


62 


68-3 


21-2 


122 


114-6 


41-7 


182 


171-0 


62-2 


242 


227-4 


82-8 


3 


02-8 


01-0 


63 


69-2 


21-5 


123 


116-6 


421 


188 


172-0 


62-6 


243 


228-3 


83-1 


4 


|03'8 


01-4 


64 


601 


21-9 


124 


116-5 


42 4 


184 


172-9 


629 


244 


229-3 


83-5 


5 


04-7 


01-7 


65 


61-1 


22-2 


125 


117-5 


42-8 


185 


173-8 


63-3 


245 


230-2 


83-8 


6 


06-6 


02-1 


66 


62-0 


22-6 


126 


118-4 


43-1 


186 


174-8 


63-6 


246 


231-2 


84-2 


7 


066 


02-4 


67 


63*0 


22-9 


127 


119-3 


48-4 


187 


176-7 


640 


247 


232-1 


84-5 


8 


07-5 


02-7 


68 


63-0 


233 


128 


120-8 


43-8 


188 


176-7 


64-3 


248 


233-0 


84-8 


9 


085 


031 


69 


64-8 


23-6 


129 


121-2 


44-1 


189 


177-6 


646 


249 


234-0 


852 


10 
11 


094 
10-8 


034 


70 


66-8 


239 
24-3 


130 
181 


122-2 


446 


190 


178-5 


660 
66-3 


250 
251 


284-9 


85-6 


038 


71 


66-7 


123-1 


448 


191 


179-5 


2359 


85-8 


12 


11-3 


041 


72 


677 


24-6 


182 


124-0 


46-1 


192 


180-4 


65-7 


252 


236-8 


86-2 


13 


12-2 


04-4 


73 


68-6 


250 


138 


125-0 


45-6 


198 


181-4 


660 


253 


237-7 


86-5 


14 


13-2 


04-8 


74 


695 


253 


131 


125-9 


45-8 


194 


182-3 


66-4 


254 


238-7 


86-9 


15 


141 


05-1 


75 


70-5 


25-7 


185 


1269 


462 


195 


1832 


66-7 


235 


239-6 


87-2 


16 


15 


05-5 


76 


71-4 


26-0 


136 


127-8 


46-5 


196 


184-2 


67-0 


256 


240 6 


87-6 


17 


18-0 


05-8 


77 


724 


26-3 


137 


1287 


46-9 


197 


185-1 


67-4 


257 


241-5 


87-9 


18 


169 


06-2 


78 


733 


26-7 


188 


129-7 


47-2. 


198 


186-1 


67-7 


258 


242-4 


88-2 


19 


17-9 


06-5 


79 


742 


27-0 


139 


1806 


47-5 


199 


187-0 


681 


259 


248-4 


886 


20 
21 


188 
19-7 


068 


80 


75-2 


27-4 


140 


131-6 


47-9 


200 


187-9 


684 


260 


244-3 


88-9 


07-2 


81 


761 


27-7 


141 


132-5 


48-2 


201 


188-9 


68-7 


261 


245-3 


89-8 


22 


207 


075 


82 


77-1 


280 


142 


138 4 


48-6 


202 


189-8 


69-1 


262 


246-2 


89-6 


23 


21-6 


07-9 


88 


780 


-28-4 


143 


1344 


48-9 


208 


1908 


694 


263 


247-1 


900 


21 


226 


08-2 


84 


789 


28-7 


144 


1353 


49-3 


204 


1917 


69-8 


264 


248-1 


90-8 


26 


235 


08-8 


85 


799 


29-1 


145 


136-3 


49-6 


205 


192-6 


701 


265 


2490 


90-6 


26 


24-4 


08-9 


86 


80-8 


29-4 


146 


137-2 


499 


206 


1936 


705 


266 


250-0 


910 


27 


25-4 


09-2 


87 


81-8 


•298 


147 


138-1 


50-3 


207 


194-6 


70-8 


267 


250.9 


91-3 


28 


263 


09-6 


H8 


827 


301 


148 


139-1 


60-6 


208 


196-5 


71-1 


268 


251-8 


91-7 


29 


27-3 


09-9 


89 


836 


30-4 


149 


140-0 


51-0 


209 


196-4 


71-5 


269 


262-8 


920 


30 
31 


282 
291 


10-3 


90 


846 


30-8 


150 


141-0 
141-9 


51-3 


210 


197-8 


71-8 


270 


2537 


92-8 


10-6 


91 


85-5 


81-1 


151 


61-6 


211 


198-3 


72-2 


271 


254-7 


927 


32 


30-1 


10-9 


92 


865 


31-5 


152 


142-8 


620 


212 


199-2 


72-5 


272 


2656 


93-0 


33 


31-0 


11-3 


93 


87-4 


318 


153 


143-8 


62-3 


213 


200-2 


72-9 


273 


266-6 


93-4 


34 


31-9 


11-6 


94 


88-3 


32-1 


154 


144-7 


52-7 


214 


2011 


73-2 


274 


267-6 


93-7 


35 


32-9 


120 


95 


89-3 


32-5 


155 


1457 


53-0 


215 


202O 


78-5 


275 


258-4 


941 


36 


338 


12-3 


96 


90-2 


32-8 


156 


1466 


534 


216 


2080 


73-9 


276 


2594 


94-4 


37 


34-8 


12*7 


97 


912 


332 


157 


147-5 


53-7 


217 


2039 


74-2 


277 


260-3 


94-7 


38 


35-7 


130 


98 


92-1 


335 


158 


148-5 


540 


218 


204-9 


74-6 


278 


261-2 


95-1 


39 


366 


13-3 


99 


930 


389 


159 


149-4 


54-4 


219 


206-8 


74-9 


279 


262-2 


95-4 


40 


37-6 
38-5 


137 


100 


940 


84-2 


160 


150-4 


547 
66-1 


220 
221 


2067 


752 


280 


2631 


96*8 


41 


140 


101 


94-9 


84-5 


161 


151-8 


207-7 


75-6 


281 


264-1 


961 


42 


39-5 


14 4 


102 


95-8 


34-9 


162 


152-2 


56-4 


222 


208-6 


76-9 


282 


265-0 


96-4 


43 


40-4 


14-7 


103 


96-8 


35-2 


168 


158-2 


66-7 


228 


209-6 


76-3 


2S3 


265-9 


96-8 


44 


41-3 


15-0 


104 


97-7 


35-6 


164 


1641 


561 


224 


210-5 


76-6 


284 


266-9 


971 


45 


423 


15-4 


105 


987 


85-9 


165 


1550 


66-4 


225 


211-4 


770 


285 


267-8 


975 


46 


43-2 


157 


106 


99-6 


36-3 


166 


166-0 


56-8 


226 


212-4 


77-3 


286 


268-8 


97-8 


47 


442 


161 


107 


100-5 


366 


167 


1669 


57-1 


227 


213-8 


77-6 


287 


269-7 


98-2 


48 


451 


16-4 


108 


1015 


36-9 


168 


157-9 


67-6 


228 


214-2 


780 


288 


270-6 


985 


49 


460 


168 


109 


102-4 


37-3 


169 


168-8 


57-8 


229 


215-2 


783 


289 


271-6 


98-8 


50 
61 


470 
479 


171 


110 


103-4 


37-6 


170 


169-7 


58-1 
68-6 


230 
231 


216-1 


787 


290 
291 


272-5 


992 


17-4 


111 


104-3 


38-0 


171 


160-7 


217-1 


79-0 


273-5 


99-5 


52 


489 


17-8 


112 


106-2 


883 


172 


161-6 


58-8 


232 


218-0 


79-3 


292 


274-4 


999 


53 


49-8 


18-1 


118 


106-2 


386 


173 


1626 


59-2 


238 


218-9 


79-7 


293 


275-3 


100-2 


54 


50.7 


185 


114 


107-1 


39-0 


174 


163-5 


595 


234 


219-9 


80-0 


294 


276-3 


100-6 


55 


517 


18-8 


115 


108-1 


89-8 


175 


164-4 


59-9 


236 


220-8 


RO-4 


296 


277-2 


100-9 


56 


52-6 


192 


116 


109-0 


89-7 


176 


1664 


60-2 


236 


221-8 


80-7 


296 


278-1 


101-2 


57 


53-6 


195 


117 


109-9 


40-0 


177 


166-3 


60-5 


287 


222-7 


81-1 


297 


279-1 


101-6 


58 


54-5 


19-8 


118 


110-9 


40-4 


178 


167-3 


60-9 


238 


228-6 


81-4 


298 


2800 


101-9 


59 


55-4 


20-2 


119 


111-8 


40-7 


179 


168-2 


61-2 


239 


224*6 


81-7 


299 


281-0 


102-3 


60 
DUt. 


56-4 
Dep. 


20-5 


120 


112-8 


41-0 


180 


169-1 


61-6 


240 


226'6 


821 


800 


281-9 


1026 


Lat. 


DUt 


Dep. 


T<at. 


DUt. 


Dep. 


Lat. 


DUt. 


Dep. 


Lat. 


DUt. 


Dep. 


Lat. 
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-3r 


Oist. 


Lat. 
00-9 


Dep. 


[)|»t. 


Lat. 


Dep. 


Dift. 


Lat.. 


Dep. 


DiBt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


1 


00-4 


61 


56*9 


21-9 


121 


113-0 


43-4 


181 


169-0 


64-9 


241 


225-0 


86-4 


2 


01-9 


00-7 


62 


67-9 


22-2 


122 


113-9 


43-7 


182 


169-9 


6C-2 


242 


226-9 


86-7 


3 


02-8 


01-1 


63 


68-8 


22-6 


123 


114-8 


44-1 


183 


170-8 


65-6 


243 


226-9 


87-1 


4 


03-7 


01*4 


64 


69-7 


22-9 


124 


115-8 


44-4 


184 


171-8 


65-9 


244 


227-8 


87-4 


5 


04-7 


01-8 


65 


60-7 


23-3 


126 


116-7 


44-8 


185 


172-7 


66-3 


245 


228-7 


87-8 


6 


05-6 


02-2 


66 


61-6 


23-7 


126 


117-6 


46-2 


186 


173-6 


66-7 


246 


229-7 


88-2 


7 


06-5 


02-5 


67 


62-5 


24-0 


127 


118^ 


46-5 


187 


174-6 


67-0 


247 


230-6 


88-5 


8 


07-5 


02-9 


68 


63-5 


24-4 


128 


119-5 


45-9 


188 


176-5 


67-4 


248 


231-5 


689 


9 


08-4 


03-2 


69 


64-4 


24-7 


129 


120-4 


46-2 


189 


176-4 


67-7 


249 


232-5 


89-2 


10 
11 


09-3 
103 


03-6 


70 


65-4 


25-1 


130 


121-4 


4e>6 


190 


177-4 


68-1 


250 


233-4 


89*6 


03-9 


71 


66-3 


25-4 


181 


122-3 


46-9 


191 


178-3 


68-4 


251 


234-3 


900 


12 


11-2 


04-3 


72 


67-2 


25-8 


132 


123-2 


47-3 


192 


179-2 


68-8 


!252 


235-8 


903 


13 


121 


04-7 


73 


68-2 


26-2 


133 


124-2 


47-7 


193 


180-2 


69-2 


253 


286-2 


907 


14 


131 


05-0 


74 


69-1 


26-5 


134 


1261 


48-0 


194 


181-1 


695 


254 


237-1 


910 


15 


14-0 


05-4 


75 


70-0 


26-9 


136 


126-0 


48-4 


195 


182-0 


09*9 


255 


238-1 


91-4 


16 


14-9 


05-7 


76 


71-0 


27-2 


136 


127-0 


48-7 


196 


183-0 


70-2 


256 


239-0 


91-7 


17 


15-9 


061 


77 


71-9 


27-6 


137 


127-9 


49-1 


197 


183-9 


70-6 


257 


239-9 


92-1 


18 


16-8 


06-6 


78 


72-8 


280 


138 


128-8 


49-6 


198 


184-8 


71-0 


258 


2409 


9-2-5 


19 


17-7 


06-8 


79 


73-8 


28-8 


139 


129-8 


49-8 


199 


185-8 


71-3 


259 


241-8 


928 


20 


18-7 
19-6 


07-2 


80 


74-7 


2fr7 


140 


130-7 


50-2 


200 


186-7 


71-7 


260 


2427 


93-2 


21 


07-5 


81 


75-6 


29-0 


141 


131-6 


50-5 


201 


187-6 


72-0 


261 


243-7 


93-6 1 
93-9 1 


22 


20-5 


07-9 


82 


76-6 


29*4 


142 


132-6 


50-9 


202 


188-6 


72-4 


262 


244-6 


23 


21-5 


08-2 


83 


77-5 


29-7 


143 


138-5 


51-2 


203 


199-5 


72-7 


263 


245-5 


94*3 


24 


22-4 


08-6 


84 


78-4 


30-1 


144 


134-4 


51-6 


204 


190-4 


73-1 


264 


246-6 


946 


25 


28-8 


09O 


85 


79-4 


30-6 


146 


135-4 


52-0 


205 


191-4 


73-5 


265 


247-4 


95-0 


26 


24*3 


09-3 


86 


80-3 


30-8 


146 


136-3 


52-3 


206 


192-3 


78-8 


266 


248-8 


95-3 


27 


25-2 


09-7 


87 


81-2 


31-2 


147 


137-2 


52-7 


207 


198-3 


74-2 


267 


249-3 


95-7 


28 


261 


10-0 


«« 


82-2 


31-6 


148 


188-2 


63-0 


208 


194-2 


74-5 


268 


260-2 


96-0 


29 


27-1 


10-4 


89 


88-1 


31-9 


149 


189-1 


53-4 


209 


1951 


74-9 


269 


2611 


06-4 


30 


28-0 
28-9 


10-8 


90 


84-0 


32-3 


150 


140-0 


63-8 


210 


196-1 


75-3 
76-6 


270 
271 


262-1 


96-8 


31 


111 


91 


85-0 


32-6 


151 


141-0 


54-1 


211 


197-0 


253-0 


97*1 


32 


29-9 


11-5 


92 


85-9 


33-0 


152 


141-9 


54-5 


212 


197-9 


76*0 


272 


253-9 


97-6 


83 


30-8 


11-8 


93 


86-8 


33-3 


153 


142-8 


54-8 


213 


198-9 


76-3 


273 


254-9 


97-8 


34 


317 


12-2 


94 


87-8 


33-7 


164 


143-8 


56-2 


214 


199-8 


76-7 


274 


255-8 


982 


35 


32-7 


12-5 


95 


88-7 


34-0 


165 


144-7 


55-5 


215 


200-7 


77-0 


275 


256-7 


98-6 


36 


83-6 


12-9 


96 


89-6 


34-4 


156 


145-6 


55-9 


216 


201-7 


774 


276 


267-7 


98-9 


37 


34-6 


13-3 


97 


90-6 


34-8 


157 


146-6 


56-3 


217 


202-6 


77-8 


277 


258-6 


99-8 


38 


365 


13-6 


98 


91-5 


361 


158 


147-5 


56-6 


218 


203-5 


78-1 


278 


259-6 


99-6 


89 


36-4 


14-0 


99 


92*4 


35-6 


159 


148-4 


57-0 


219 


204-5 


78-5 


279 


260-5 


1000 


40 
41 


373 
38-3 


14-3 


100 


93-4 


35-8 


160 


149-4 


57-3 


220 


205-4 


78-8 


280 


261-4 


100-8 


14*7 


101 


94-3 


36-2 


161 


150-3 


57-7 


221 


206-3 


79-2 


281 


262-8 


100-7 


42 


39-2 


15-1 


102 


95-2 


36-6 


162 


151-2 


58-1 


222 


207-3 


79-6 


282 


263-3 


101-1 


43 


40-1 


15-4 


103 


96-2 


36-9 


163 


152-2 


58-4 


223 


208-2 


79-9 


2a3 


264-2 


101-4 


44 


411 


16-8 


104 


971 


37-3 


164 


158-1 


58-8 


224 


209-1 


80-3 


284 


265-1 


101-8 


45 


42-0 


16-1 


105 


98-0 


37-6 


166 


154-0 


59-1 


225 


210-1 


80-6 


2fV> 


266-1 


102-1 


46 


42-9 


16-5 


106 


99-0 


38-0 


166 


166-0 


59-5 


226 


211-0 


81-0 


286 


267-0 


102-5 


47 


43-9 


16-8 


107 


99-9 


38-3 


107 


155-9 


59-8 


227 


211-9 


81-3 


287 


267-9 


1029 


48 


44-8 


17-2 


106 


100-8 


38-7 


168 


166-8 


60-2 


228 


212-9 


81-7 


288 


268-9 


103-2 


49 


45'7 


17-6 


109 


101-8 


39-1 


169 


157-8 


60-6 


229 


213-8 


82-1 


289 


2698 


103-6 


60 
61 


46-7 
47-6 


17-9 


110 


102-7 


39-4 


170 


158-7 


60-9 


230 


214-7 


82-4 


290 


270-7 


108-9 


18-3 


111 


103-6 


39-8 


171 


159-6 


61-3 


231 


215-7 


82-8 


291 


271-7 


104-3 


62 


48-6 


18-6 


112 


104-6 


40-1 


172 


160-6 


61-6 


232 


216-6 


83-1 


292 


272-6 


104-6 


53 


49-5 


19K) 


113 


105-5 


40-5 


178 


161-5 


62-0 


233 


217-5 


83-5 


293 


273-6 


105-0 


54 


60*4 


19-4 


114 


106-4 


40-9 


174 


162-4 


62-4 


184 


218-5 


83*9 


294 


274-5 


106-4 


55 


51-3 


197 


115 


107-4 


41-2 


175 


163-4 


62-7 


235 


219-4 


84-2 


295 


275-4 


106-7 


56 


62*3 


20-1 


116 


106-3 


41-6 


176 


164-3 


63-1 


230 


220-3 


84-6 


296 


276-8 


106-1 


57 


63-2 


20*4 


117 


100-2 


41-9 


177 


166-2 


63-4 


237 


221-3 


84-9 


297 


277-8 


1064 


68 


641 


20-8 


118 


110-2 


42*3 


178 


166-2 


63-8 


238 


222-2 


86-3 


298 


278-2 


1068 


69 


66-1 


21*1 


119 


IIM 


42*6 


179 


167-1 


64-1 


239 


2231 


85*6 


299 


279-1 


107*2 


60 


660 
Dep. 


21'6 


120 


112-0 


43-0 


180 


168-0 


64-5 


240 


224-1 


86-0 


800 


280-1 


107*5 


DUt. 


Lat. 


DiBt. 


Dep. 


Ut 


DUt. 


Dep. 


Lat. 


Dili. 


Dep. 


TAt. 


DiBt 


Dep. 


Lat 


lOB 09 DKOBSll. 





62 DirVBRBKCB OF LATITUDB AKD DBPABTUBB 


FOR 22 DEORBBS. 


[TABLE 5. 1 




Out. 

1 


Lat. 
00-9 


Dep. 


DUt. 


Lat. 


Dep 


Dist. 


Lat. 


Dep 
45-8 


Dist. 
181 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 




00-4 


61 


66-6 


22-9 


121 


112-2 


167-8 


67-8 


241 


2286 


90-3 




2 


01-9 


00-7 


62 


57-6 


2S-2 


122 


113-1 


46-7 


182 


168-7 


68-2 


242 


224-4 


90-7 




a 


02« 


01-1 


63 


68-4 


28-6 


128 


114-0 


461 


183 


169-7 


68-6 


243 


226-8 


91-0 




4 


08-7 


01-6 


64 


69-8 


24-0 


124 


115-0 


46-6 


184 


170-6 


68-9 


241 


226-2 


91-4 




6 


04-6 


01-9 


65 


60-8 


24-8 


126 


116-9 


46-8 


185 


171-6 


69-8 


245 


227-2 


91-8 




6 


06-6 


02*2 


66 


61*2 


24-7 


126 


116-8 


47-2 


186 


172-6 


69-7 


246 


228-1 


92 2 




7 


00*5 


02-6 


67 


62*1 


25-1 


127 


117-8 


47-6 


187 


173-4 


70-1 


247 


229-0 


92-6 




8 


07-4 


03-0 


68 


63-0 


25-5 


128 


118-7 


47-9 


188 


1748 


70-4 


248 


229-9 


92-9 




9 


08-3 


03-4 


69 


640 


25-8 


129 


119-6 


48-3 


189 


175-2 


70-8 


249 


230-9 


93-3 




10 
11 


093 
10-2 


03-7 


70 


64-9 


26-2 


180 


120-6 


48-7 


190 


176-2 


71-2 


260 


231-8 


93-7 




04-1 


71 


65-8 


26-6 


181 


121-6 


491 


191 


177-1 


71-5 


261 


232-7 


940 




12 


11-1 


04-5 


72 


66-8 


270 


132 


122-4 


49-4 


192 


178-0 


71-9 


262 


233-7 


94-4 




18 


12-1 


04-9 


73 


67*7 


27-8 


133 


123-3 


49-8 


198 


178-9 


72-3 


253 


234-6 


94-8 




14 


130 


05-2 


74 


68-6 


27-7 


134 


1242 


60-2 


194 


179-9 


72-7 


264 


235-6 


95-2 




16 


13-9 


05-6 


75 


69-6 


281 


136 


126-2 


50-6 


195 


180-8 


73-0 


265 


236-4 


95-5 




16 


14-8 


06-0 


76 


70-5 


28-5 


136 


126-1 


50-9 


196 


181-7 


73-4 


256 


237-4 


9o-9 




17 


15-8 


06-4 


77 


71-4 


28-8 


137 


127-0 


61-8 


197 


182-7 


73-8 


267 


238-3 


96-3 




18 


16-7 


06-7 


78 


72-3 


•29-2 


188 


128-0 


51-7 


198 


183-6 


74-2 


258 


239-2 


96-6 




19 


17-6 


07-1 


79 


73-2 


29-6 


139 


128-9 


521 


199 


184-6 


74-6 


259 


240-1 


970 




20 
21 


18-5 
19-5 


07-5 


80 


74-2 


30-0 


140 


129-8 


52-4 


200 


185-4 


749 
768 


26U 
261 


241-1 


97-4 




07-9 


81 


75-1 


303 


141 


130-7 


62-8 


201 


186-4 


242-0 


97-8 




22 


20-4 


08-2 


82 


76-0 


30-7 


142 


181-7 


632 


202 


187-3 


76-7 


262 


242-9 


98-1 




23 


21-3 


08-6 


83 


77-0 


311 


143 


132-6 


63-6 


208 


188-2 


76-0 


263 


243-8 


98-5 




24 


22-3 


09-0 


84 


77-9 


31-6 


144 


133-5 


&3-9 


204 


189-1 


76-4 


264 


244-8 


98-9 




25 


23-2 


09-4 


85 


78-8 


31-8 


145 


134-4 


648 


206 


190-1 


76-8 


265 


245-7 


99-3 




26 


241 


09-7 


86 


79-7 


32-2 


146 


136-4 


64-7 


206 


191-0 


77-2 


266 


246-6 


99-6 




27 


25-0 


10- 1 


87 


80-7 


32-6 


147 


136-3 


651 


207 


191-9 


77-5 


267 


247-6 


1000 




28 


26-0 


lO-S 


88 


81-6 


33-0 


148 


137-2 


564 


206 


192-9 


77-9 


268 


248-5 


100-4 




29 


26-9 


10-9 


89 


82-5 


33-3 


149 


138-2 


55-8 


209 


193-8 


78-3 


269 


249-4 


100-8 




80 
81 


27-8 
28-7 


11-2 


90 


83*4 


83-7 


150 


139-1 


56-2 
56-6 


210 
211 


194-7 


78-7 


270 
271 


250-3 


101-1 




11-6 


91 


84-4 


34-1 


151 


140-0 


196-6 


79-0 


251-3 


101-5 




82 


29-7 


120 


92 


85-3 


34-6 


152 


140-9 


56-9 


212 


196-6 


79-4 


272 


262-2 


101-9 




83 


30-6 


12-4 


93 


86-2 


34-8 


163 


141-9 


67-3 


213 


197-6 


79-8 


273 


2631 


102-3 




84 


31-5 


12-7 


94 


87-2 


36-2 


164 


142-8 


57-7 


214 


198-4 


80-2 


274 


264-0 


102-6 




85 


32-5 


131 


95 


88-1 


36-6 


165 


143-7 


58-1 


216 


199-8 


80-6 


276 


255-0 


103-0 




86 


33-4 


13-5 


96 


89-0 


36-0 


166 


144-6 


68-4 


216 


200-8 


80-9 


276 


265-9 


103-4 




87 


34-3 


13-9 


97 


89-9 


36-3 


167 


146-6 


58-8 


217 


201-2 


818 


277 


256-8 


1038 




88 


35-2 


14-2 


98 


90-9 


36-7 


168 


146-6 


59-2 


218 


202-1 


81-7 


278 


267-8 


104-1 




89 


36-2 


14-6 


99 


91-8 


87-1 


169 


147-4 


59-6 


219 


203-1 


82-0 


279 


268-7 


104-6 




40 
41 


37-1 
38-0 


16-0 


100 


92-7 


37-6 


160 


148-3 


69-9 


220 


204-0 


82-4 
82-8 


280 
281 


269-6 


104-9 




15'4 


101 


93-6 


37-8 


161 


149-8 


60-8 


221 


204-9 


260-6 


105-8 




42 


88-9 


15-7 


102 


94-6 


38-2 


162 


150-2 


60-7 


222 


205-8 


83-2 


282 


261-6 


106-6 




48 


39-9 


161 


103 


95*5 


38-6 


163 


161-1 


61-1 


223 


206-8 


83-6 


283 


262-4 


106-0 




44 


40-8 


16-6 


104 


96*4 


39K) 


164 


162-1 


61-4 


224 


207-7 


83-9 


884 


263-8 


106-4 




45 


41-7 


16*9 


105 


97-4 


39-3 


166 


163-0 


61-8 


225 


208-6 


84-3 


286 


264-2 


106-8 




46 


42-7 


17-2 


106 


98-8 


39-7 


166 


153-9 


62-2 


226 


209-6 


84-7 


286 


265-2 


107-1 




47 


43-6 


17-6 


107 


99-2 


40-1 


167 


154-8 


62-6 


227 


210-t 


85*0 


287 


266-1 


107-5 




48 


44*5 


18-0 


106 


100-1 


40-6 


168 


155-8 


62-9 


228 


211-4 


85-4 


288 


2670 


107-9 




49 


45-4 


18-4 


109 


101-1 


40-8 


169 


156-7 


63-3 


229 


212-8 


85-8 


289 


268-0 


108-3 




50 
51 


46*4 
47-3 


18-7 
19-1 


110 
111 


102-0 
102-9 


41-2 


170 


157-6 


63-7 


230 


218-8 


86-2 


290 
291 


268-9 


108-6 




41-6 


171 


158-5 


64-1 


231 


214-2 


86-5 


269-8 


109-0 




52 


48-2 


19-6 


112 


103-8 


42-0 


172 


159-6 


64-4 


282 


215-1 


86-9 


292 


270-7 


109-4 




53 


49-1 


19-9 


113 


104-8 


42-3 


178 


160-4 


64-8 


238 


216-0 


87-8 


293 


271-7 


109-8 




54 


60-1 


20-2 


114 


105-7 


42-7 


174 


161-3 


66-2 


234 


217-0 


87-7 


294 


2726 


110-1 




56 


61-0 


20-6 


115 


106-6 


43-1 


176 


162-3 


66-6 


286 


217-9 


««•() 


295 


278-6 


110-5 




56 


51-9 


210 


116 


107-6 


48-6 


176 


163-2 


65-9 


236 


218-8 


88-4 


296 


274-4 


110-9 




57 


52-8 


21-4 


117 


108-5 


43-8 


177 


1641 


66-8 


237 


219-7 


88-8 


297 


276-4 


111-8 




58 


53-8 


21-7 


118 


109-4 


44-2 


178 


165-0 


66-7 


238 


220-7 


89-2 


298 


276-8 


111-6 




59 


54-7 


22-1 


119 


110-3 


44-6 


179 


166-0 


67-1 


239 


221-6 


89-6 


299 


277-2 


1120 




60 

DiBt 


65-6 
Dep. 


22-5 
Irfit 


120 
Diit. 


111-3 


46-0 


180 


166-9 


67-4 
Irfit. 


240 

out. 


222-5 


899 


800 


2782 


1124 




Dep. 


Lat. 


Dtot. 


Dep. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


4 


FOR 68 DKORBB8. | 





64 DIFFBBBKOE OF LATITUDE LSTV DEPABTITRB 1 


roR 24 DBOBEES. 


[TABLE 5. 1 




Dist 

1 


Lat. 
00-9 


Dep 
00-4 


DiBt. 
61 


Lat. 


Dep. 
24-8 


Dist. 
121 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


DUt. 


Lat. 


Dep. 




66-7 


110-5 


49-2 


181 


165-4 


736 


241 


220-2 


98-0 




2 


01-8 


00-8 


62 


66 6 


25-2 


122 


111-5 


49-6 


182 


166-8 


740 


242 


2211 


98-4 




8 


02-7 


01-2 


63 


67-6 


25-6 


123 


112-4 


50-0 


183 


167-2 


74-4 


243 


222-0 


98-8 




4 


037 


016 


-64 


68-5 


26-0 


124 


113-3 


50*4 


184 


168-1 


74-8 


244 


2229 


99-2 




5 


04-6 


020 


65 


69-4 


26-4 


125 


114-2 


60*8 


185 


1690 


75-2 


245 


223*8 


99-7 




6 


05-5 


02-4 


66 


603 


26-8 


126 


1151 


51*2 


186 


169-9 


75*7 


246 


224-7 


100-1 




7 


06-4 


02-8 


67 


61-2 


273 


127 


116-0 


517 


187 


1708 


761 


247 


225*6 


100-5 




8 


07-3 


038 


68 


621 


27-7 


128 


1169 


52-1 


188 


171-7 


76-5 


248 


226-8 


100-9 




9 


06-2 


03-7 


69 


63-0 


28-1 


129 


117-8 


52-6 


189 


172-7 


769 


249 


227-5 


101-3 




10 
11 


091 
10-0 


041 
04-5 


70 
71 


639 


28-5 


130 


118-8 


52-9 


190 


178-6 


77*3 


250 


228-4 


101-7 




64-9 


28-9 


131 


119-7 


53-3 


191 


174-6 


77*7 


231 


229 3 


102-1 




12 


110 


04-9 


72 


658 


29-3 


132 


120-6 


53-7 


192 


176-4 


781 


252 


2302 


102-5 




13 


11-9 


05-3 


73 


667 


29-7 


133 


121-5 


54*1 


193 


176-3 


78-6 


253 


231*1 


102-9 




14 


12-8 


05-7 


74 


67-6 


30-1 


134 


122-4 


54 5 


194 


1772 


789 


254 


232 


103-3 




16 


13-7 


061 


75 


68-5 


30-5 


136 


123-3 


54*9 


195 


1781 


79-3 


255 


2830 


103-7 




16 


14-6 


065 


76 


69-4 


30-9 


136 


124-2 


55*8 


196 


179-1 


79-7 


256 


233*9 


104*1 




17 


15-3 


06-9 


77 


70-3 


81-3 


137 


1252 


56*7 


197 


1800 


801 


257 


234*8 


104-5 




18 


164 


07-3 


78 


71-3 


31-7 


138 


126-1 


56-1 


198 


180^9 


80-5 


258 


2367 


104-9 




19 


17-4 


077 


79 


72-2 


321 


139 


127-0 


56-5 


199 


1818 


80-9 


2^ 


2366 


1063 




20 


183 
19-2 


081 
08-5 


80 
81 


731 


32-5 


140 


127-9 


56*9 
57*3 


200 
201 


1827 


813 


2876 


106*8 




21 


74-0 


32-9 


141 


128-8 


1886 


81-8 


261 


238*4 


106-2 




22 


20-1 


089 


82 


74-9 


.33-4 


142 


129-7 


67-8 


202 


1846 


82-2 


262 


239*3 


106-6 




23 


210 


09-4 


83 


75-8 


83-8 


143 


1306 


58-2 


203 


1864 


826 


263 


240*3 


107*0 




24 


21-9 


09-8 


84 


767 


34-2 


144 


131-6 


68-6 


204 


186-4 


830 


264 


241*2 


107-4 




25 


228 


10-2 


85 


77-7 


84-6 


145 


1326 


590 


205 


187*3 


834 


265 


2421 


107-8 




26 


23-8 


10-6 


86 


78 6 


35-0 


146 


133*4 


59-4 


206 


188 2 


88-8 


266 


2430 


1082 




27 


247 


110 


87 


79-5 


35-4 


147 


134^ 


69-8 


207 


189*1 


84-2 


267 


243-9 


108*6 




28 


25-6 


11-4 


88 


80-4 


35-8 


148 


135*2 


60-2 


208 


1900 


84-6 


268 


244*8 


109-0 




29 


26-5 


11-8 


89 


818 


36-2 


149 


136-1 


60-6 


209 


190-9 


85-0 


269 


2457 


109*4 




30 
31 


27-4 

28-3 


12-2 


90 


822 


866 
37-0 


150 
151 


1370 


610 
61-4 


210 
211 


191-8 


85-4 


270 


246*7 


109-8 




12-6 


91 


83-1 


137-9 


1928 


85-8 


271 


247-6 


110-2 




32 


292 


13-0 


92 


84*0 


37-4 


152 


138-9 


618 


212 


193-7 


86-2 


272 


248-5 


110*6 




33 


30-1 


13-4 


93 


85-0 


37-8 


153 


139-8 


62*2 


213 


194-6 


86-6 


273 


249-4 


lll'O 




34 


3M 


13-8 


94 


85-9 


38-2 


154 


140*7 


62-6 


214 


195-5 


870 


274 


250-3 


111-4 




35 


32-0 


112 


95 


86-8 


38-6 


155 


141-6 


630 


215 


196-4 


87-4 


275 


251-2 


111*9 




36 


32-9 


146 


96 


87-7 


390 


166 


142-5 


63-5 


216 


197-3 


87-9 


276 


2521 


112-3 




37 


33-8 


15-0 


97 


88-6 


39-5 


157 


143-4 


63*9 


217 


198*2 


88-3 


277 


2631 


112*7 




38 


34-7 


15 5 


98 


895 


39-9 


158 


144-8 


64-3 


218 


199-2 


88-7 


278 


254*0 


1131 




39 


a56 


15-9 


99 


90-4 


40-3 


159 


145-3 


64-7 


219 


2001 


89-1 


279 


254*9 


118*5 




40 
41 


36'6 
375 


16-3 
167 


100 
101 


91-4 


40-7 


160 


1462 


65-1 


220 


2010 


89-5 


280 


255*8 


1139 




923 


41-1 


161 


147-1 


656 


221 


201-9 


89*9 


281 


256-7 


114*3 




42 


38-4 


17-1 


102 


93*2 


41-5 


162 


148-0 


66-9 


222 


202-8 


90-3 


282 


257-6 


114-7 




43 


39-3 


175 


103 


941 


41-9 


163 


148-9 


66-3 


223 


2037 


90-7 


283 


258*6 


115*1 




44 


402 


17-9 


104 


950 


42-8 


164 


1498 


66-7 


224 


2046 


911 


284 


259-4 


115*5 




45 


411 


18-3 


105 


95-9 


42-7 


165 


150-7 


67-1 


2-25 


205-5 


91*5 


285 


260-4 


115*9 




46 


420 


18-7 


106 


96-8 


431 


166 


151-6 


67-5 


226 


2065 


91-9 


286 


261-3 


1163 




47 


429 


191 


107 


97-7 


43-5 


167 


152-6 


67-9 


227 


207*4 


92*3 


287 


262-2 


116*7 




48 


439 


195 


108 


98-7 


43-9 


168 


153-5 


68-3 


228 


208-3 


92*7 


288 


2631 


1171 




49 


44-8 


19-9 


109 


99-6 


44-3 


169 


154-4 


68-7 


229 


2092 


93-1 


289 


264-0 


117*5 




50 
51 


45-7 
46-6 


20-3 


110 


100-5 


44-7 


170 


155-3 


691 
69-6 


230 
231 


210*1 


93-5 


290 


264-9 


118-0 




20-7 


111 


101-4 


451 


171 


156-2 


211-0 


940 


291 


265-8 


118 4 




52 


47-5 


21-2 


112 


1023 


45-6 


172 


1571 


70-0 


232 


211*9 


944 


292 


2668 


118*8 




53 


48-4 


21-6 


118 


1032 


460 


178 


158-0 


70-4 


233 


212*9 


948 


293 


267-7 


119*2 




54 


49-3 


220 


114 


1041 


46-4 


174 


169*0 


70-8 


234 


218-8 


95-2 


294 


268-6 


1196 




55 


50-2 


22«4 


115 


1051 


46-8 


175 


159-9 


71-2 


235 


214-7 


95-6 


295 


2695 


120*0 




56 


51-2 


22-8 


116 


1060 


472 


176 


160-8 


71-6 


236 


215*6 


96*0 


296 


270-4 


120*4 




57 


521 


23-2 


117 


106-9 


47-6 


177 


161-7 


720 


237 


216-5 


96-4 


297 


271-8 


120*8 




58 


53-0 


23-6 


118 


107-8 


48-0 


178 


162*6 


72*4 


238 


217-4 


96-8 


298 


2722 


121*2 




59 


539 


240 


119 


108-7 


48-4 


179 


163-5 


72-8 


289 


218*8 


97-2 


299 


2782 


121 ^e 




60 


54*8 
Dep. 


24-4 


120 


109-6 


48-8 


180 


164-4 


73-2 


240 


2198 


97-6 


800 


274-1 


122-0 




Diat 


Lat 


DiBt. 


Dep. 


Irfit. 


Diit. 


Dep. 


Lat 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


i 
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TABLE 5J DIFFBBSNOB OF LATITUDS AND DBPABTURB FOB 26 DEOBBRS. 65 \ 


1 


Lat. 
00^ 


Dep, 
00-4 


Dill. 
61 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


55-8 


25-8 


121 


109-7 


511 


181 


1640 


76-5 


241 


218-4 


101-9 


2 


01-8 


00-8 


62 


66-2 


26-2 


122 


110-6 


51-6 


182 


1649 


76-9 


242 


219-3 


102-8 


8 


02-7 


01-3 


63 


571 


26-6 


128 


111-6 


620 


183 


166-9 


77-3 


243 


2202 


102-7 


4 


03-6 


01-7 


64 


680 


270 


124 


112-4 


52-4 


184 


166-8 


77-8 


244 


221-1 


103-1 


6 


04-5 


02-1 


65 


689 


27-5 


126 


113-3 


62-8 


185 


167-7 


78-2 


245 


222-0 


103-5 


6 


06-4 


02-5 


66 


59-8 


27-9 


126 


114-2 


63-2 


186 


168-6 


786 


246 


223-0 


1040 


7 


06-8 


03-0 


67 


60-7 


28-3 


127 


115-1 


68-7 


187 


1695 


79-0 


247 


2239 


104-4 


8 


07-3 


03-4 


68 


616 


287 


128 


1160 


64-1 


188 


170-4 


796 


248 


224-8 


104-8 


9 


08-2 


03-8 


69 


626 


292 


129 


1169 


64-6 


189 


171-8 


79-9 


249 


226-7 


1062 


10 
11 


09*1 
10-0 


04-2 
04-6 


70 
71 


63-4 


29-6 


180 


1178 


54-9 


190 


172-2 


80-8 


250 


2266 


105-7 


643 


80-0 


131 


118-7 


55-4 


191 


1731 


80-7 


251 


227-6 


1061 


12 


10-9 


06-1 


72 


65-3 


30-4 


132 


119-6 


55-8 


192 


174-0 


81-1 


252 


228-4 


106-5 


13 


11-8 


05-5 


73 


662 


30-9 


133 


120-5 


56-2 


198 


174-9 


81-6 


253 


2293 


1069 


14 


12-7 


05-9 


74 


671 


31-3 


134 


121-4 


56-6 


194 


1768 


82-0 


254 


230-2 


107-3 


15 


13*6 


06-3 


75 


68-0 


31'7 


135 


122-4 


571 


195 


1767 


82-4 


255 


231-1 


107-8 


16 


14-5 


06-8 


76 


68-9 


321 


186 


123-3 


575 


196 


177-6 


82-8 


256 


232-0 


106-2 


17 


16-4 


07-2 


77 


698 


32-6 


187 


124-2 


57-9 


197 


178-5 


833 


257 


2329 


108-6 


18 


16-3 


076 


78 


70-7 


330 


138 


125-1 


58-3 


198 


179-4 


83-7 


258 


2338 


109-0 


19 


172 


08-0 


79 


71-6 


83-4 


189 


126-0 


58-7 


199 


180-4 


84-1 


259 


234-7 


1095 


20 
21 


18-1 
19-0 


08-5 
08-9 


80 

81 


72-5 


88-8 
84-2 


140 
141 


126-9 


59-2 


200 


181-3 


84-5 


260 


235-6 


1099 


73-4 


127-8 


59-6 


201 


182-2 


84-9 


261 


2365 


110-3 


22 


19-9 


09-3 


82 


74-3 


847 


142 


128-7 


60-0 


202 


1831 


86-4 


262 


237-6 


110-7 


23 


20-8 


09-7 


83 


75-2 


36-1 


143 


129-6 


60-4 


203 


184-0 


85-8 


263 


238-4 


111-1 


24 


21-8 


10-1 


84 


76-1 


35-5 


144 


130-5 


60-9 


204 


184-9 


86-2 


264 


239 3 


111-6 


26 


22-7 


106 


85 


77-0 


35'9 


145 


131-4 


61-3 


205 


185-8 


86-6 


265 


240 2 


112-0 


26 


23-6 


11-0 


86 


779 


368 


146 


132-3 


61-7 


206 


1867 


87-1 


266 


241-1 


112-4 


27 


24*5 


11-4 


87 


78-8 


36-8 


147 


133-2 


62-1 


207 


1876 


87-5 


267 


242-0 


1128 


28 


25-4 


11-8 


88 


79-8 


37-2 


148 


134-1 


62-5 


206 


1885 


87-9 


268 


2429 


113-8 


29 


26-3 


12-3 


89 


80-7 


37-6 


149 


185-0 


630 


209 


189-4 


88-3 


269 


243-8 


118-7 


80 
31 


27-2 
281 


12-7 
13-1 


90 
91 


81-6 


880 
88-5 


160 
151 


185-9 


63-4 


210 


190-3 


88-7 


270 


244-7 


114-1 


826 


186-9 


63-8 


211 


191-2 


892 


271 


245-6 


1145 


32 


290 


136 


92 


834 


38-9 


152 


1878 


64-2 


212 


192-1 


89-6 


272 


246-5 


116-0 


83 


29-9 


13 9 


93 


84-3 


39-3 


163 


1887 


647 


213 


1930 


90-0 


273 


247-4 


115-4 


84 


80-8 


14-4 


94 


85-2 


89-7 


164 


1396 


66-1 


214 


193-9 


90-4 


274 


248-3 


115-8 


36 


31-7 


14-8 


93 


861 


40-1 


165 


140-6 


656 


215 


1949 


90-9 


275 


249-2 


116-2 


86 


32-6 


162 


96 


87-0 


406 


156 


1414 


669 


216 


1958 


91-3 


276 


2501 


1166 


37 


835 


156 


97 


87-9 


410 


167 


142 3 


6G-4 


217 


1967 


91-7 


277 


2510 


117-1 


38 


34-4 


161 


98 


88-8 


41-4 


168 


1432 


66-8 


218 


197-6 


92-1 


278 


2520 


117-5 


39 


86-3 


16-5 


99 


897 


41-8 


169 


144-1 


67-2 


219 


1986 


92-6 


279 


252-9 


117-9 


40 
41 


36-3 
37-2 


16-9 


100 


90-6 


42*3 


160 


1450 


67-6 
68-0 


220 
221 


199-4 


930 


2S0 


253-8 


118-3 


173 


101 


91-5 


42-7 


161 


1459 


200-3 


93-4 


281 


254-7 


118-8 


42 


8R-1 


17-7 


102 


92*4 


43-1 


162 


146-8 


68-5 


222 


201-2 


93-8 


282 


256-6 


119-2 


43 


39-0 


18-2 


103 


98-3 


43*5 


163 


1477 


689 


228 


202-1 


94-2 


283 


2565 


119-6 


44 


899 


18-6 


104 


943 


44*0 


164 


148-6 


69-3 


224 


203-0 


94-7 


284 


257-4 


120-0 


45 


40-8 


19-0 


106 


962 


44-4 


166 


1496 


697 


2-26 


2039 


95-1 


285 


2588 


120-4 


46 


41-7 


194 


106 


96-1 


44-8 


166 


150-4 


70-2 


226 


204-8 


95-5 


286 


2692 


120-9 


47 


42-6 


199 


107 


97-0 


452 


167 


151-4 


70-6 


227 


2057 


969 


287 


260-1 


121-3 


48 


43-5 


20-3 


108 


97-9 


45-6 


168 


162-3 


71-0 


228 


206 6 


96-4 


288 


2610 


121-7 


49 


44-4 


20*7 


109 


98-8 


461 


169 


153-2 


71-4 


229 


207-6 


96-8 


289 


261-9 


122-1 


60 
61 


45-3 
462 


211 
21-6 


110 
111 


997 


46-5 
46-9 


170 
171 


1641 


71-8 


230 


208-5 


97-2 


290 


262-8 


122-6 


1006 


165-0 


728 


231 


2094 


97-6 


291 


263-7 


1230 


62 


471 


22-0 


112 


1016 


47-3 


172 


165-9 


72-7 


232 


210-3 


98-0 


292 


264-6 


1234 


63 


480 


22-4 


113 


102*4 


47-8 


173 


166-8 


731 


233 


2112 


98-5 


293 


265-5 


1238 


64 


489 


22-8 


114 


103-3 


482 


174 


157-7 


73-5 


234 


212-1 


989 


294 


2666 


1242 


65 


498 


23-2 


116 


104-2 


48-6 


176 


1686 


74-0 


235 


2130 


99-3 


295 


267-4 


124-7 


66 


60-8 


237 


116 


106' 1 


490 


176 


1696 


74-4 


236 


2139 


99-7 


296 


268-3 


1251 


57 


»l-7 


24-1 


117 


106-0 


49^4 


177 


160-4 


74-8 


287 


214-8 


100-2 


297 


2692 


126-6 


SB 


62-6 


24*5 


118 


106-9 


49-9 


178 


161-3 


762 


238 


215-7 


100-6 


298 


270-1 


126-9 


68 68-5 


24-9 


119 


107-9 


608 


179 


1622 


75-6 


239 


216 6 


1010 


299 


2710 


126-4 


60 fiA-4 
Diit' Dtp. 


25-4 


120 


108-8 


50-7 


180 


163-1 


76-1 


240 


217-6 


101-4 


800 


271-9 


126-8 


Lat. 


out 


Dep. 


Lat 


out. 


Dep. 


Lat. lout. 


Dep. 


Ut. 


Diit. 


De^. 


I \as«.. 
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DIFFBBBNCE OF LATITUDE AKD DKPABTUBB FDR 26 DEGREES. 


[TABLE 5. 1 




Oist. 


Lat. 
009 


Dep. 
00-4 


Oist. 
61 


Lat. 


Dep. 
26-7 


Dist. 
121 


Lat. Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


T<Rt. 


Dep. 




I 


64-8 


1088 1 53-0 


181 


162-7 


79-3 


241 


2166 


106-6 




2 


01-S 


00-9 


62 


55-7 


27-2 


122 


109-7 


53-5 


182 


163-6 


79-8 


242 


217-6 


106-1 




3 


02-7 


01-3 


68 


56-6 


-27-6 


123 


110-6 


63-9 


183 


164-5 


80-2 


243 


218*4 


106-6 




4 


03-6 


01-8 


64 


57-5 


281 


124 


111-5 


64-4 


184 


165-4 


80-7 


244 


219 3 


107-0 




6 


04-5 


02-2 


65 


58-4 


28-5 


125 


112-3 


54-8 


185 


1663 


81-1 


245 


2202 


107-4 




6 


05-4 


02'6 


66 


59-3 


28-9 


126 


1132 


55-2 


186 


167-2 


81-6 


246 


221-1 


107-8 




7 


06-3 


03-1 


67 


60 2 


29-4 


127 


1141 


56-7 


187 


1681 


82-0 


247 


222-0 


108-3 




8 


07-2 


03-5 


68 


611 


29-8 


128 


U50 


66-1 


188 


1690 


82-4 


248 


223-9 


108-7 




9 


08-1 


039 


69 


620 


302 


129 


115-9 


56-6 


189 


169-9 


82-9 


249 


223-8 


109-2 




10 
11 


09-0 
09-9 


04-4 


70 


62:9 


30-7 


130 


116-8 


57-0 
57-4 


190 
191 


170 8 


83-3 


250 


2247 


1C9-6 




048 


71 


63-8 


31-1 


131 


117-7 


171-7 


83-7 


251 


225-6 


110*0 




12 


10-fe 


05-3 


72 


64-7 


31-6 


182 


118-6 


57-9 


192 


172 6 


84-2 


252 


226-5 


110-5 




13 


11-7 


05-7 


73 


65-6 


32-0 


133 


119-5 


58-3 


198 


173-5 


84-6 


263 


227-4 


110-9 




14 


12-6 


06-1 


74 


66-5 


32-4 


134 


120-4 


587 


194 


174-4 


850 


264 


228-3 


111-3 




15 


13-5 


t.6-6 


75 


67-4 


32-9 


135 


121-3 


59-2 


195 


175-3 


86-6 


255 


2292 


111-8 




16 


14*4 


07-0 


76 


68-3 


33-3 


136 


122-2 


69-6 


196 


176-2 


869 


266 


230-1 


1122 




17 


15-3 


07-5 


77 


69-2 


338 


137 


1231 


60-1 


197 


177-1 


86-4 


267 


231-0 


112-7 




18 


16-2 


07-9 


78 


70-1 


34-2 


138 


124-0 


60-5 


198 


178-0 


86-8 


258 


231-9 


113-1 




19 


171 


08-3 


79 


71-0 


34-6 


139 


124-9 


609 


199 


178-9 


87-2 


269 


232-8 


113-6 




20 
21 


18-0 
18-9 


08-8 


80 


71-9 


351 


140 


125-8 


61-4 


200 


179-8 


87-7 


260 


233*7 


114 
114-4 




09-2 


81 


72-8 


35-5 


141 


126-7 


61-8 


201 


180-7 


88-1 


261 


234*6 




22 


19-8 


09-6 


82 


73-7 


35-9 


142 


127-6 


62*2 


202 


181-6 


88-6 


262 


235-5 


114-9 




23 


20-7 


10-1 


83 


74-6 


36-4 


143 


128-5 


6-2-7 


203 


182-5 


89-0 


263 


236*4 


115-3 




24 


21-6 


10-5 


84 


75-5 


36*8 


144 


129-4 


63-1 


204 


183-4 


89-4 


264 


237-3 


115-7 




25 


22-5 


11-0 


85 


76-4 


37-3 


145 


130-3 


63-6 


206 


184-3 


899 


265 


238*2 


116-2 




26 


23-4 


11-4 


86 


77-3 


37-7 


146 


131-2 


64-0 


206 


185-2 


90-3 


266 


239-1 


116-6 




27 


24-3 


11-8 


87 


78-2 


381 


147 


132-1 


64-4 


207 


186-1 


90-7 


267 


240-0 


117-0 




28 


25-2 


12-3 


88 


79-1 


38-6 


148 


1330 


64-9 


208 


186-9 


91-2 


268 


240-9 


117-5 




29 


26-1 


12-7 


89 


80-0 


390 


149 


133-9 


658 


209 


187-8 


91-6 


269 


241-8 


117-9 




30 
31 


27-0 
27-9 


13-2 


90 


80-9 


39-6 
39-9 


150 
151 


134-8 


65-8 


210 


188-7 


921 


270 


242-7 


118-4 




13-6 


91 


81-8 


135-7 


66-2 


211 


189-6 


92-6 


271 


243-6 


118*8 




32 


28-8 


140 


92 


82-7 


403 


152 


136-6 


66-6 


212 


190-5 


1929 


272 


244-5 


119*2 




33 


29-7 


14-5 


93 


83-6 


40-8 


153 


137-5 


67-1 


213 


191-4 


93-4 


273 


246-4 


119-7 




34 


30-6 


14-9 


94 


84-5 


41-2 


154 


138-4 


67-6 


214 


192-3 


938 


274 


246-3 


1201 




a5 


31-5 


15-3 


95 


85*4 


41-6 


155 


139-3 


67-9 


215 


193-2 


942 


275 


247-2 


120-6 




36 


324 


15-8 


96 


86-3 


42-1 


156 


140-2 


68-4 


216 


\94-l 


94-7 


276 


248-1 


121-0 




37 


33-3 


16-2 


97 


87-2 


42-5 


157 


141-1 


68-8 


217 


195-0 


961 


277 


249-0 


121-4 




33 


342 


167 


98 


88-1 


43-0 


158 


142-0 


69-3 


218 


195-9 


96-6 


278 


^49-9 


121-9 




39 


351 


171 


99 


89-0 


434 


169 


142-9 


69-7 


219 


196-8 


960 


279 


250*8 


122 3 




40 
41 


36-0 
36-9 


17-5 


100 


89-9 


43-8 


160 


143-8 


70-1 


220 


197-7 


96-4 


280 


251-7 


1227 




18-0 


101 


908 


44-3 


161 


144-7 


70-6 


221 


198-6 


969 


281 


252*6 


123-2 




42 


37-7 


18-4 


102 


91-7 


447 


162 


145-6 


71-0 


222 


199-5 


973 


282 


253-6 


123-6 




43 


386 


18'8 


103 


926 


45-2 


163 


146-6 


71-5 


223 


200-4 


97-8 


283 


254-4 


1241 




44 


39-6 


19-3 


104 


93-5 


45-6 


164 


147-4 


71-9 


224 


201-3 


98-2 


284 


256-3 


1246 




45 


40-4 


19-7 


105 


94*4 


460 


165 


148-3 


723 


226 


202-2 


986 


285 


256-2 


124-9 




46 


41-3 


20*2 


106 


95-3 


46-5 


166 


149-2 


72-8 


2-26 


203-1 


991 


286 


257-1 


125*4 




47 


422 


20-6 


107 


96-2 


469 


167 


1501 


732 


227 


204-0 


99-5 


287 


258-0 


125-8 




48 


431 


21-0 


108 


971 


473 


168 


1510 


736 


228 


204-9 


99-9 


288 


258-9 


126-3 




49 


440 


215 


109 


98-0 


47-8 


169 


151-9 


74-1 


229 


206-8 


100-4 


289 


259-8 


126-7 




50 


44-9 
458 


21-9 


110 


98-9 


482 
487 


170 
171 


162-8 


74*5 


230 


206-7 


100-8 


290 


260-7 


1271 




51 


22-4 


111 


998 


153-7 


75-0 


231 


207-6 


101*3 


291 


2615 


127-6 




52 


46-7 


22-8 


112 


100-7 


491 


172 


1546 


76 4 


232 


208-5 


101*7 


292 


262-4 


1280 




53 


47-6 


232 


lis 


101-6 


496 


173 


166-6 


75-8 


233 


2094 


102-1 


293 


263-3 


128-4 




54 


48-5 


23-7 


114 


102-6 


500 


174 


156-4 


76-3 


234 


210-3 


102-6 


294 


264-2 


1289 




65 


49-4 


241 


115 


108-4 


60'4 


175 


157-3 


76-7 


235 


211-2 


1030 


296 


265-1 


1293 




56 


50-3 


24-5 


116 


104-3 


50-9 


176 


158-2 


77-2 


236 


212-1 


108*6 


296 


266*0 


1298 




57 


51-2 


250 


117 


106-2 


51-3 


177 


159-1 


77-6 


237 


2130 


103-9 


297 


266-9 


130-2 




58 


521 


25-4 


118 


106-1 


51-7 


178 


160-0 


780 


238 


213-9 


104-8 


298 


2678 


130-6 




59 


530 


25-9 


119 


107-0 


52-2 


179 


160-9 


78-6 


239 


214-8 


104-8 


299 


2687 


1311 




60 

Oist 


539 
Dep. 


26-3 
Lat. 


120 

DiBt. 


107-9 


52-6 
Lat. 


180 


161-8 


78-9 


240 


215-7 


106-2 


300 


269-6 


131-6 




Dep. 


Dbt. 


Dep. 


Lat. 


DUt. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


1 






ro 


R 64 D 


EQBE 


B8. 


1 
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Oist. Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. |Dep. 


Oist. 


Lat. 


Dep. 


Dbt. 


Lat. 


Dep. 


1 


00-9 


00-5 


61 


54-4 


27-7 


121 


107-8 54-9 


181 


161-3 


82-2 


241 


214-7 


109-4 


2 


01-8 


00-9 


62 


55-2 


•28-1 


122 


108-7 55-4 


182 


162-2 


82-6 


242 


215-6 


109*9 


3 


02-7 


01-4 


63 


56-1 


28-6 


123 


109-6 558 


188 


163-1 


881 


243 


216-5 


110-3 


4 


03*6 


01-8 


64 


57-0 


29-1 


124 


110-5 


56-8 


184 


163-9 


83-6 


244 


217-4 


110-8 


6 


04-5 


02-3 


65 


57-9 


29-5 


125 


111-4 


667 


185 


164-8 


84-0 


245 


218-3 


111-2 


6 


05-3 


02-7 


66 


58-8 


30-0 


126 


112-3 


67-2 


186 


165-7 


84-4 


246 


219-2 


111-7 


7 


06-2 


03-2 


67 


59-7 


30-4 


127 


113-2 


577 


187 


166-6 


84-9 


247 


220-1 


1121 


8 


07-1 


03-6 


68 


60-0 


30-9 


128 


114-0 


581 


188 


167-5 


85-4 


248 


221-0 


112-6 


9 


08*0 


041 


69 


61-5 


31-8 


129 


114-9 


586 


189 


168-4 


85-8 


249 


221-9 


1130 


10 
11 


08-9 
09*8 


04-5 


70 


62-4 


31-8 


130 


115-8 


59-0 


190 


169-3 


86-3 


250 


222-8 


113-5 


06-0 


71 


63-8 


32-2 


131 


116-7 


69-6 


191 


170-2 


86-7 


251 


223-6 


114-0 


12 


10-7 


05-4 


72 


64-2 


32^ 


132 


117-6 


599 


192 


171-1 


87-2 


252 


224-5 


114-4 


13 


11-6 


05^ 


73 


65-0 


33-1 


183 


118-5 


60-4 


198 


172-0 


87-6 


253 


225-4 


114-9 


14 


12-5 


06-4 


74 


65-9 


33-6 


134 


119-4 


60-8 


194 


172-9 


88-1 


264 


226-3 


115 3 


16 


13-4 


06-8 


75 


66-8 


34-0 


135 


120-3 


613 


195 


173-7 


88-5 


255 


227-2 


1158 


16 


14-3 


07-3 


76 


67-7 


34-5 


186 


121-2 


61-7 


196 


174-6 


890 


256 


2281 


116-2 


17 


151 


07-7 


77 


68-6 


35-0 


137 


122-1 


622 


197 


175-5 


89-4 


267 


229-0 


116-7 


18 


16-0 


08-2 


78 


69-5 


35-4 


1«8 


1230 


62-7 


198 


176-4 


fr9'9 


258 


229-9 


117-1 


19 


16-9 


06-6 


79 


70-4 


35*9 


139 


123-8 


63-1 


199 


177-3 


908 


259 


230-8 


117-6 


20 
21 


17-8 
18-7 


09-1 


80 


71-8 


36-3 


140 


124-7 


63-6 


20O 


178-2 


90-8 


260 
261 


231-7 


118-0 


09-5 


81 


72-2 


36-8 


141 


125-6 


64-0 


201 


179-1 


91-3 


232-6 


118-5 


22 


19-6 


lO-O 


82 


78'1 


37-2 


142 


126-5 


64-5 


202 


180-0 


91-7 


262 


233-4 


118-9 


23 


20-5 


10-4 


83 


74-0 


37-7 


143 


127-4 


64-9 


203 


180-9 


92-2 


263 


234-3 


119-4 


24 


21-4 


10-9 


84 


74-8 


88-1 


144 


128-3 


65-4 


204 


181-8 


92-6 


264 


235-2 


119-9 


25 


22-3 


11-3 


85 


75-7 


88-6 


145 


129-2 


65-8 


205 


182-7 


93-1 


265 


236-1 


120-3 


26 


23-2 


11-8 


86 


76-6 


39-0 


146 


130-1 


66-3 


206 


183-5 


93-5 


266 


237-0 


120-8 


27 


241 


12-3 


87 


77-5 


39-5 


147 


131-0 


66-7 


207 


184-4 


940 


267 


237-9 


121-2 


28 


24-9 


12-7 


88 


78-4 


40-0 


148 


131-9 


67-2 


208 


185-3 


94-4 


268 


238-8 


121-7 


29 


25-8 


13-2 


89 


79-3 


40-4 


149 


182-8 


67-6 


209 


186-2 


94-9 


269 


239-7 


122-1 


SO 
31 


26-7 
27-6 


13-8 


90 


80-2 


40-9 


150 


183-7 


68-1 


210 


187-1 


95-3 


270 


240-6 


1226 


141 


91 


81-1 


41-3 


151 


134-5 


68-6 


211 


1880 


95-8 


271 


241-5 


123-0 


32 


28-5 


14-5 


92 


82-0 


41-8 


152 


185-4 


69-0 


212 


188-9 


96-2 


272 


242-4 


123-5 


38 


29*4 


15-0 


93 


82-9 


42-2 


158 


136-3 


69^5 


218 


189-8 


96-7 


278 


243-2 


128-9 


84 


30*3 


15-4 


94 


83-8 


42-7 


154 


187-2 


69-9 


214 


190-7 


97-2- 


274 


244-1 


124-4 


35 


31-2 


15-9 


95 


84-6 


43-1 


155 


138-1 


70-4 


215 


191-6 


97-6 


276 


245-0 


124-8 


36 


32-1 


16-3 


96 


85-5 


43-6 


156 


139-0 


70-8 


216 


192-5 


981 


276 


245-9 


125-3 


37 


33-0 


16-8 


97 


86-4 


44-0 


157 


139-9 


71-3 


217 


193-3 


985 


277 


246-8 


125-8 


38 


33-9 


17-3 


98 


87-3 


44-5 


158 


140-8 


71-7 


218 


194'2 


99-0 


278 


247-7 


126-2 


39 


34-7 


17-7 


99 


88-2 


44-9 


159 


141-7 


72-2 


219 


195-1 


99-4 


279 


248-6 


126-7 


40 
41 


35-6 
36-5 


18-2 


100 


89-1 


45-4 
45-9 


160 


142-6 


72-6 


220 


196-0 


99-9 


280 


249-5 


127-1 


18-6 


101 


90-0 


143-5 


73-1 


221 


196-9 


100-3 


281 


250-4 


127-6 


42 


37-4 


19-1 


102 


90-9 


46-3 


162 


144-3 


73-5 


222 


197-8 


100-8 


282 


261-3 


128-0 


43 


88-8 


19-5 


108 


91-8 


46-8 


168 


145-2 


74-0 


228 


198-7 


101-2 


288 


252-2 


1285 


44 


39-2 


'20-0 


104 


92-7 


47-2 


164 


146-1 


74-5 


224 


199-6 


101-7 


284 


258-0 


1289 


45 


40-1 


20-4 


105 


93-6 


47-7 


165 


147-0 


74-9 


225 


200-5 


102-1 


285 


253-9 


129-4 


46 


41-0 


20*9 


106 


94-4 


48:1 


166 


147-9 


75-4 


226 


201-4 


1026 


286 


254-8 


129-8 


47 


41-9 


21-3 


107 


95-3 


48-6 


167 


148-8 


75-8 


227 


202-3 


103-1 


287 


2567 


130-3 


48 


42-8 


21-8 


108 


96-2 


49K) 


168 


149^ 


76-3 


228 


208-1 


103-5 


288 


266-6 


180-7 


49 


43-7 


22-2 


109 


97-1 


49-5 


169 


150-6 


76-7 


229 


204-0 


104-0 


289 


257-5 


131-2 


50 
51 


44-6 
45-4 


22-7 


110 


98-0 


49-9 


170 


151-5 


77-2 


230 


204-9 


101-4 


290 


268-4 


131-7 


23-2 


111 


98-9 


50-4 


171 


152-4 


77-6 


281 


205-8 


104-9 


291 


259-3 


182-1 


52 


46*8 


23-6 


112 


99-8 


50-8 


172 


158-3 


78-1 


282 


206-7 


105-8 


292 


260-2 


182-6 


53 


47-2 


24-1 


113 


100-7 


51-3 


173 


154-1 


78-5 


238 


207-6 


1058 


293 


261-1 


183-0 


54 


48-1 


24-5 


114 


101-6 


51-8 


174 


155-0 


79-0 


284 


2C8-5 


106-2 


294 


262-0 


1335 


55 


49-0 


250 


115 


102-5 


522 


175 


155-9 


79-4 


285 


2C9-4 


106-7 


295 


262-8 


183-9 


56 


49-9 


25-4 


116 


103-4 


52-7 


176 


166-8 


79-9 


236 


210-3 


1071 


296 


268-7 


184-4 


57 


50-8 25-91 


117 


104-2 


58-1 


177 


157-7 


80-4 


287 


211-2 


107-6 


297 


264-6 


134-8 


58 


51-7 


26-3 


118 


105-1 


53-6 


178 


168-6 


80-8 


238 


212-1 


108-0 


298 


265-5 


185-8 


59 


62-6 


26-8 


119 


106-0 


54-0 179 


169-6 


81-3 


239 


213-0 


108-5 


299 


266-4 


185-7 


60 
Dbt. 


63-6 


27-2 


120 


106-9t 54-5 180 
Dep. Lat. Dbt. 


160-4 


81-7 


240 


213-8 


109-0 


800 
DUc 


267-8 


186-2 


Dtp. 


lAt. 


Dbt. 


Dep. 


Iiat. 


Dbt. 


Dep. 


Lat. 


. Ii«^- 


V \*\» 
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i 


Lat 

0O9 


Dep 


Dbt. 


Lat. 


Dep. 


Diat. 


Lat. DepJ 


Diat. Lnt. | 


Dep. 


Dut. 


Lat. 


Dep. 
1181 




00-6 


61 


58^ 


28-6 


121 


106-8 56-8 


181 


159-8 


85-0 


2U 


212-8 




01-8 


009 


62 


647 


291 


122 


107-7 


673 


182 


1607 


85-4 


242 


213 7 


118-6 


, 


02-6 


01-4 


63 


65-6 


29*6 


123 


108-6 


57-7 


183 


161-6 


859 


243 


214-6 


1141 


. 


036 


01-9 


64 


66-6 


80-0 


124 


1096 


68-2 


184 


1626 


86-4 


244 


215-4 


114-6 




04-4 


02-3 


65 


67-4 


305 


126 


110-4 


58-7 


185 


163-3 


86-9 


246 


2163 


116-0 




05-3 


02-8 


66 


68-3 


31-0 


126 


111-3 


59-2 


186 


164-2 


87-3 


246 


217 2 


116-5 




08-2 


03-8 


67 


59-2 


81-5 


127 


112-1 


696 


187 


1661 


87-8 


247 


2181 


116-0 




07-1 


03-8 


68 


600 


31-9 


128 


113-0 


601 


188 


1660 


88-3 


248 


219-0 


1164 




079 


04-2 


69 


60-9 


32-4 


129 


113-9 


60-6 


189 


166-9 


88-7 


249 


219-9 


116-9 


1 


088 
097 


047 
06-2 


70 
71 


61-8 


32-9 
33-3 


180 
131 


114-8 


61*0 


190 


167-8 


89-2 


250 


2207 


117-4 
117-9 




62-7 


116-7 


61-6 


191 


168-6 


89-7 


251 


221-6 




10-6 


066 


72 


636 


33-8 


132 


1165 


62-0 


192 


1696 


90-1 


252 


2226 


118-3 




11-6 


06-1 


73 


64-6 


34-3 


133 


117-4 


62-4 


193 


1704 


90-6 


253 


2234 


118-8 




12-4 


06-6 


74 


663 


34-7 


134 


118-3 


62-9 


194 


1713 


911 


254 


2243 


119-2 




13-2 


070 


76 


662 


35-2 


186 


119-2 


63-4 


195 


1722 


91-5 


255 


2252 


119-7 




141 


07-5 


76 


67-1 


367 


186 


1-20-1 


63-8 


•196 


173-1 


92-0 


256 


2260 


1202 




150 


06-0 


77 


680 


361 


137 


1210 


64-3 


197 


1789 


92 5 


257 


2-26 9 


120-7 




16 9 


085 


78 


68-9 


36-6 


138 


121-8 


648 


198 


1748 


930 


258 


227-8 


121-1 




16-8 


U8-9 


79 


69-8 


37-1 


139 


122-7 


65-3 


199 


176-7 


934 


259 


2287 


121-6 


2 


17-7 
186 


09-4 


80 


70-6 
716 


37-6 


140 


123-6 


65-7 

66-2 


200 
201 


1786 


93 9 


260 
261 


229-6 


122-1 


2 


09-9 


81 


88-0 


141 


124-5 


177-5 


94-4 


230-4 


122-3 


2 


19-4 


10-3 


82 


72-4 


386 


142 


125-4 


667 


202 


178-4 


948 


262 


231-8 


123-0 


2 


203 


10-8 


88 


73-3 


39-0 


143 


126-3 


67-1 


203 


1792 


953 


263 


232-2 


123-6 


2 


21-2 


11-3 


84 


74-2 


394 


144 


127-1 


676 


204 


1801 


95-8 


264 


233-1 


123-9 


2 


221 


11-7 


85 


761 


39-9 


146 


1280 


681 


205 


181-0 


96-2 


265 


2340 


124-4 


2 


23-0 


12-2 


86 


76-9 


404 


146 


128-9 


68-5 


206 


181-9 


96-7 


266 


234-9 


124-d 


2 


23-8 


12-7 


87 


76-8 


40-8 


147 


1298 


690 


207 


1828 


97-2 


267 


2357 


125-3 


2 


247 


131 


88 


77-7 


41-3 


148 


130-7 


69-5 


208 


183 7 


97-7 


268 


236-6 


126-8 


2 


26-6 


13*6 


89 


78-6 


41-8 


149 


1316 


70-0 


209 


1846 


981 


269 


2375 


126-8 


3 


265 

27-4 


14-1 
14-6 


90 
91 


796 


42-3 
427 


150 
151 


132 4 


70-4 
70-9 


210 
211 


186-4 


98-6 


270 
271 


238-4 


126 8 


8 


80-3 


1338 


186-3 


991 


239-8 


127-2 


8 


28-3 


15-0 


92 


81-2 


43-2 


162 


134-2 


714 


212 


1872 


99-6 


272 


2402 


127-7 


8 


291 


15-5 


93 


821 


487 


163 


135-1 


71-8 


213 


1881 


100-0 


278 


2410 


128-2 


8 


30-0 


160 


94 


880 


44*1 


151 


136-0 


72-3 


214 


.189-0 


100-6 


274 


2419 


128-6 


8 


309 


16-4 


96 


83-9 


44-6 


165 


1369 


72-8 


216 


189-8 


100-9 


275 


2428 


1291 


3 


31-8 


16-9 


96 


84-8 


45-1 


156 


137-7 


73-2 


216 


190-7 


101-4 


276 


2487 


129-6 


8 


827 


174 


97 


86-6 


465 


157 


138-6 


73*7 


217 


191-6 


101-9 


277 


2446 


180-0 


8 


33-6 


17-8 


98 


86-5 


46-0 


168 


1396 


742 


218 


192-6 


1023 


278 


245-5 


180 6 


8 


84-4 


18-3 


99 


87-4 


465 


159 


140-4 


74-6 


219 


1934 


102-8 


279 


246-3 


181-0 


4 


35-3 
36-2 


18-8 
19-2 


100 
101 


88-3 


46-9 
474 


160 
161 


1413 


751 


220 


1942 


1083 


280 
281 


247-2 


181-6 


4 


89-2 


1422 


76-6 


221 


1961 


108-8 


2481 


181*9 


4 


37-1 


19-7 


102 


90-1 


47-9 


162 


143-0 


761 


22-2 


I960 


104-2 


282 


2490 


182-4 


4 


38-0 


20-2 


103 


909 


48-4 


163 


143 9 


766 


223 


196-9 


104-7 


283 


2499 


132 9 


4 


388 


•207 


101 


91-8 


488 


164 


144-8 


77-0 


224 


1978 


106-2 


2^4 


250-8 


133-3 


4 


39 7 


211 


105 


92-7 


493 


166 


146-7 


77-6 


2-25 


198-7 


105-6 


285 


251-6 


133-8 


4 


406 


21-6 


106 


93-6 


498 


166 


1466 


77-9 


226 


199 6 


106-1 


286 


2525 


1848 


4 


416 


22-1 


107 


946 


50-2 


167 


147-5 


78-4 


227 


200-4 


106-6 


287 


258-4 


131*7 


4 


42-4 


225 


108 


95-4 


50-7 


168 


148-3 


78-9 


228 


201-3 


1070 


288 


264-8. 


136-2 


4 


433 


23-0 


109 


96-2 


51-2 


169 


149-2 


793 


229 


202-2 


107-6 


289 


2662 


1357 


5 


44-1 
460 


236 


110 


971 


616 
521 


170 
171 


150-1 


798 
80-3 


230 
231 


2081 


1080 


290 


266-1 


1361 


6 


23-9 


111 


98-0 


1610 


204-0 


1084 


291 


2569 


1866 


6 


45-9 


24-4 


112 


98-9 


52-6 


172 


151-9 


80-7 


232 


2048 


108-9 


292 


2678 


137-1 


6 


46-8 


24-9 


113 


99-8 


53-1 


173 


162 7 


81-2 


233 


205-7 


1094 


293 


2687 


187-6 


5 


47-7 


25-4 


114 


100-7 


636 


174 


163-6 


81-7 


234 


206'6 


1099 


294 


2696 


1880 


5 


48-6 


26-8 


115 


1015 


54-0 


176 


164-5 


82 2 


235 


207-6 


1103 


295 


260-6 


188-6 


6 


49 4 


26-3 


116 


102-4 


64-5 


176 


155-4 


82-6 


236 


208-4 


lias 


296 


261-8 


1390 


5 


50-3 


26-8 


117 


103'3 


649 


177 


1563 


83-1 


237 


209-8 


111-3 


297 


262-2 


139-4 


6 


51 2 27 2 


118 


1042 


65-4 


178 


157-2 


88 6 


238 


210-1 


1117 


298 


268-1 


139-9 


6 


62-1 


27-7 


119 


1061 


669 


179 


1580 


84-0 


239 


211-0 


112-2 


299 


284-0 


1404 


6 


630 
Dep. 


28*2 


120 


1060 


663 


180 


168-9 


84-6 
Lat. 


240 
Diat. 


211-9 


112-7 


800 


2649 


140-8 


Dl 


Trfit. 


Dist. 


Dep. 


Lat. 


Diit. 


Dep. 


Dep. 


Lat. 


Diat. 


Dep. 


Lat. 


i 






^^^ 






F 


OB 68 1 


DBOB 


BKB. 
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Oiat. Lat. Dep, 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



11 
12 
13 
14 
16 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 
35 
36 
37 
38 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



00-9 
01-7 
02-6 
03-5 
04-3 
05-2 
06-1 
06-9 
07-8 
08-7 



09-5 
10-4 
11-3 
121 
13-0 
13-9 
14-7 
15-6 
16-5 
17-3 



18-2 
19-1 
19-9 
20-8 
21-7 
22-5 
23-4 
24-2 
25-1 
26-0 



26-8 
27-7 
28-6 
29-4 
30-3 
31-2 
32-0 
32-9 
33-8 
34-6 



35-5 
36-4 
37-2 
38-1 
39-0 
39-8 
40-7 
41-6 
42-4 
43-3 



44-2 
45-0 
45-9 
46-8 
47-6 
48*5 
49-4 
50-2 
6M 
52-0 



Dist. 



00-5 
Ol'O 
01-6 
02*0 
02-5 
03-0 
03*6 
04-0 
04-6 
OS-O 



05-5 
06-0 
06-5 
07-0 
07-5 
08-0 
08-6 
09-0 
09-5 
10-0 



10-5 
1 1-0 
11-5 
12-0 
12-5 
1.30 
13-5 
14-0 
14-5 
15-0 



Dist. 



61 
62 
63 
61 
65 
66 
67 
68 
69 
70 



71 
72 

73 
74 
75 
76 
77 
78 
79 
80 



15-5 
16-0 
16-5 
17-0 
176 
18-0 
18-5 
19-0 
19-5 
20-0 



■20-5 
•21-0 
21-5 
22-0 
22-5 
23-0 
23-5 
24-0 
24-5 
250 



25-5 
26-0 
•26-5 
27-0 
27-5 
28-0 
28-5 
29-0 
29-5 
30-0 



81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



111 
112 
113 
114 
115 
116 
117 
118 
119 
120 



Lat. 


Dep. 
30-6 


out. 

121 


Lat. 


Dep 


Dist 


Lat. 


Dep. 


Dist. 
241 


62-8 


104-8 


60-5 


181 


156-8 


90-6 


53-7 


31-0 


122 


105-7 


61-0 


182 


157-6 


91-0 


242 


64*6 


31'5 


123 


106-5 


61-5 


183 


158-5 


915 


243 


65-4 


32-0 


124 


107-4 


62-0 


184 


159-3 


920 


244 


66-8 


32-6 


125 


108-3 


62-5 


185 


160-2 


92-5 


245 


67-2 


33-0 


126 


109-1 


63-0 


186 


161-1 


93-0 


246 


58-0 


33-5 


127 


110-0 


63-6 


187 


161-9 


93-5 


247 


68-9 


34-0 


128 


110-9 


64-0 


183 


162-8 


94-0 


248 


69-8 


34-5 


129 


111-7 


64-5 


189 


163-7 


94-5 


249 


60-6 


36-0 


130 


112-6 


65-0 


190 


164-5 


950 


260 


61-5 


35-5 


131 


113-4 


66-5 


191 


165-4 


95-5 


251 


62-4 


36-0 


132 


114-3 


66-0 


192 


166-3 


96-0 


252 


63-2 


36-5 


133 


115-2 


66-5 


193 


167-1 


96-5 


253 


641 


37-0 


134 


116-0 


67-0 


194 


168-0 


97-0 


254 


65-0 


37-6 


135 


116-9 


67-5 


195 


168-9 


97-5 


255 


65-8 


38-0 


136 


117-8 


680 


196 


109-7 


98-0 


266 


66-7 


38-5 


137 


118-6 


«J8-6 


197 


170-S 


98-5 


257 


67'5 


39-0 


138 


119-5 


69-0 


198 


171-5 


990 


2,5S 


68-4 


39-5 


139 


120-4 


69-5 


199 


172-3 


99-5 


259 


69-3 


400 


140 


121-2 


70-0 


200 


173-2 
1741 


100-0 


260 


70-1 


40-6 


141 


122-1 


70-5 


201 


100-5 


261 


71-0 


41-0 


142 


1230 


710 


202 


174-9 


101-0 


262 


71-9 


41-5 


143 


123-8 


71-5 


203 


175-8 


101-5 


263 


72-7 


42-0 


144 


124-7 


720 


204 


176-7 


102-0 


264 


73-6 


42-6 


145 


125-6 


725 


206 


177-5 


102-6 


265 


74-6 


430 


146 


126-4 


730 


206 


178-4 


103-0 


266 


75-3 


43-5 


147 


127-3 


73-5 


207 


179-3 


103-6 


267 


76-2 


44-0 


148 


128-2 


74-0 


208 


180-1 


104-0 


268 


77-1 


44-5 


149 


129-0 


74-5 


209 


181-0 


104-6 


269 


77-9 


45-0 


150 


129-9 


75-0 
75-5 


210 
211 


181-9 
182-7 


105-0 


270 


78-8 


45-6 


151 


130*8 


105-6 


271 


79-7 


460 


152 


131-6 


76-0 


212 


183-6 


1060 


272 


60-6 


46-5 


153 


132-5 


76-5 


213 


181-5 


106-6 


273 


81-4 


47-0 


154 


133-4 


77-0 


214 


185-3 


1070 


274 


82-3 


47-5 


155 


134-2 


77-5 


215 


186-2 


107-6 


276 


83-1 


48-0 


156 


135-1 


78-0 


216 


187-1 


108-0 


276 


84-0 


48-5 


157 


136-0 


78-5 


217 


187-9 


108-6 


277 


84-9 


49-0 


158 


136-8 


79-0 


218 


188-8 


109-0 


278 


85-7 


495 


159 


137-7 


79-5 


219 


189-7 


1096 


279 


86-6 


50-0 
50-5 


160 
161 


138-6 


80-0 


220 


190-5 


110-0 


280 


87-5 


139-4 


80-5 


221 


191-4 


110-5 


281 


88-3 


51-0 


162 


140-3 


81-0 


222 


192-3 


111-0 


282 


89-2 


51-5 


163 


141-2 


81-5 


223 


1931 


111-6 


2a3 


90-1 


52-0 


164 


142-0 


82-0 


224 


194-0 


1120 


284 


90-9 


62-5 


165 


142-9 


82-5 


225 


1949 


112-6 


285 


91-8 


530 


166 


143-8 


83-0 


226 


195-7 


113-0 


286 


92-7 


63-6 


167 


144-6 


83-5 


227 


196-6 


113-6 


287 


93-5 


54-0 


168 


145-5 


84-0 


228 


197-5 


1140 


288 


94-4 


54-5 


169 


146-4 


84-5 


229 


198-3 


114-5 


289 


95-3 


55-0 


170 


147-2 


85-0 


230 


199-2 


116-0 


290 


96-1 


555 


171 


148-1 


85-5 


231 


200-1 


116-6 


291 


97-0 


560 


172 


149-0 


860 


232 


200-9 


1160 


292 


97-9 


56-5 


173 


149-8 


86-5 


233 


201-8 


116-5 


293 


98-7 


57-0 


174 


150-7 


87-0 


234 


202-6 


117-0 


294 


99-6 


57-6 


175 


151-6 


87-5 


236 


203-6 


117-5 


295 


100-5 


58-0 


176 


152-4 


88-0 


236 


204-4 


118-0 


296 


101-3 


68-5 


177 


153-3 


88-5 


237 


205-2 


1186 


297 


102-2 


59-0 


178 


154-2 


890 


238 


206-1 


119 


298 


103-1 


59-5 


179 


155-0 


89-5 


239 


207-0 


119-5 


299 


1039 


60-0 


180 


155-9 


90-0 


240 


207-8 


1200 


800 
DUt. 


Dep. 


Lnt. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 



Lat. 



208-7 
209-6 
210-4 
211-3 
212-2 
213-0 
213-9 
214-8 
215-6 
216-5 



217-4 
218-2 
219-1 
220-0 
220-8 
221-7 
222-6 
223-4 
224-3 
225-2 



226-0 
226-9 
227-8 
228-6 
229-5 
230-4 
231-2 
232-1 
233-0 
233-8 



234-7 
235-6 
236-4 
237-3 
238-2 
239-0 
239-9 
240-8 
241-6 
242-5 



243-4 
244-2 
245-1 
246-0 
246-8 
247-7 
248-6 
249-4 
250-3 
2511 



Dep. 



252-0 
262-9 
253-7 
254-6 
265-6 
266-3 
257-2 
258-1 
2589 
259-8 



120-5 
121-0 
121-5 
1220 
122-5 
1230 
123-5 
124-0 
124-5 
1250 



126-5 

1260 
1266 
127 
127-5 
128-0 
128-5 
129-0 
129-5 
1300 



130-5 
131-0 
131-6 
132-0 
132-5 
1380 
133-5 
l»tO 
134-5 
135-0 



136-6 
136-0 
136-6 
1370 
1876 
138-0 
138-6 
139-0 
139-5 
140-0 



Dep. 



140-6 
141-0 
141-6 
142-0 
142-6 
143-0 
1436 
144-0 
144-6 
145-0 



145-6 
146-0 
146-6 
147-0 
147-5 
148-0 
148-5 
149-0 
149-5 
150-0 



Lat. 
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71 


Otst. 

1 


Ut. 
00-9 


Dep. 


DiBt. 


Lat. 
52-3 


Dep 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00-5 


61 


31-4 


121 


103-7 


62-3 


181 


155-1 


93-2 


241 


208-6 


1241 


2 


01-7 


01-0 


62 


531 


31-9 


122 


104-6 


62-8 


182 


156-0 


93 7 


242 


207-4 


124-6 


3 


02-6 


01-5 


63 


540 


32-4 


123 


105-4 


63-8 


183 


156-9 


94-3 


243 


208-3 


125-2 


4 


03-4 


02-1 


64 


54-9 


33-0 


124 


106-3 


63-9 


184 


157-7 


94-8 


244 


209-1 


125-7 


6 


04'3 


02-6 


65 


55-7 


33-5 


125 


107-1 


64-4 


185 


158-6 


95-3 


245 


210-0 


126-2 


6 


06-1 


03-1 


66 


66'6 


34-0 


126 


108-0 


649 


186 


159-4 


96-8 


246 


210-9 


126-7 


7 


O6-0 


03-6 


67 


57-4 


34-6 


127 


108-9 


65-4 


187 


160-3 


96-3 


247 


211-7 


127-2 


8 


06-9 


04-1 


68 


58-3 


35-0 


128 


109-7 


65-9 


188 


161-1 


96-8 


248 


212-6 


127-7 


9 


07-7 


04-6 


69 


69-1 


35-5 


129 


110-6 


66-4 


189 


1620 


973 


249 


218-4 


128-2 


10 
11 


08-6 
09-4 


05-2 


70 


60-0 
6>9 


86-1 


130 


111-4 


67-0 


190 


162-9 


97-9 


250 


214-3 


128-8 
129-3 


05-7 


71 


36-6 


131 


112-3 


67-5 


191 


163-7 


98-4 


251 


215-1 


12 


10-3 


06-2 


72 


61-7 


37-1 


132 


113-1 


68-0 


192 


164-6 


98-9 


•252 


2160 


129-8 


13 


IM 


03-7 


73 


62-8 


37-6 


133 


114-0 


68-5 


193 


165-4 


99-4 


253 


216-9 


130-3 


14 


12-0 


07-2 


74 


63-4 


38-1 


134 


114-9 


69-0 


194 


166-3 


99-9 


254 


217-7 


130-8 


15 


12-9 


07-7 


75 


61-3 


38-6 


135 


115-7 


69-5 


195 


167-1 


100-4 


256 


218-6 


131-3 


16 


13-7 


08-2 


76 


651 


391 


136 


116-6 


70-0 


196 


168-0 


1009 


256 


219-4 


131-8 


17 


14-6 


08-8 


77 


66-0 


39-7 


137 


117-4 


70-6 


197 


168-9 


101-6 


257 


220-3 


1324 


18 


15-4 


09-3 


78 


66-9 


40-2 


138 


118-3 


71-1 


198 


169-7 


102-0 


258 


221-1 


132-9 


19 


16-3 


09-8 


79 


67-7 


40-7 


139 


119-1 


71-G 


199 


170-6 


102-6 


259 


2220 


183-4 


20 
21 


17-1 
18-0 


10-3 


80 


68-6 


41-2 
41-7 


140 
141 


120-0 


72-1 
72-6 


200 
201 


171-4 


103-0 


260 
261 


222-9 


133-9 


10-8 


81 


69-4 


120-9 


172-3 


103-6 


223'7 


134-4 


22 


18-9 


11-3 


82 


70-3 


42-2 


142 


121-7 


73-1 


202 


173-1 


104-0 


262 


224-6 


134-9 


23 


19-7 


11-8 


83 


71-1 


42-7 


143 


122-6 


73-7 


203 


174-0 


104-6 


263 


225-4 


185-6 


24 


20-6 


12-4 


84 


72-0 


43-3 


144 


123-4 


74-2 


204 


174-9 


105-1 


264 


226-3 


136-0 


26 


21-4 


12-9 


85 


72-9 


43 8 


145 


124-3 


74-7 


205 


175-7 


106-6 


265 


227-1 


136-6 


26 


22-3 


13-4 


86 


73-7 


44-3 


146 


1251 


75-2 


206 


176-6 


106-1 


266 


228-0 


137 


27 


23-1 


13-9 


87 


74-6 


44-8 


147 


126-0 


75-7 


207 


177-4 


106-6 


267 


228-9 


137-6 


2S 


24-0 


14-4 


88 


75-4 


453 


148 


126-9 


76-2 


208 


178-3. 


107-1 


268 


229-7 


1380 


29 


24-9 


14-9 


89 


76-3 


46-8 


149 


127-7 


76-7 


209 


179-1 


107-6 


269 


230-6 


138-6 


SO 
31 


25-7 
26-6 


16-5 


90 


77-1 


464 


150 


128-6 


77-8 

77-8 


210 
211 


180-0 


108-2 


270 


231-4 


139-1 


16-0 


91 


78-0 


466 


151 


129-4 


180-9 


1087 


271 


232-8 


139-6 


32 


27-4 


16-5 


92 


78-9 


47-4 


152 


130-3 


78'3 


212 


181-7 


109-2 


272 


2381 


140-1 


33 


28-3 


17-0 


93 


79-7 


47-9 


158 


1311 


78-8 


213 


182-6 


109-7 


273 


284-0 


140-6 


34 


29-1 


17'6 


94 


80*6 


48-4 


154 


132-0 


79-3 


214 


183-4 


110-2 


274 


234-9 


141-1 


35 


30-0 


18-0 


95 


81-4 


48-9 


155 


132-9 


79-8 


215 


184-3 


110-7 


275 


286-7 


1416 


3d 


30-9 


18-5 


96 


82-3 


494 


156 


133-7 


80-3 


216 


1851 


111-2 


276 


236-6 


142-2 


37 


31-7 


19-1 


97 


83-1 


500 


157 


134-6 


80-9 


217 


186-0 


111-8 


277 


237-4 


142-7 


38 


82-6 


19-6 


9& 


840 


505 


158 


135-4 


81-4 


218 


186-9 


1128 


278 


238-3 


143-2 


39 


33-4 


20-1 


99 


84-9 


510 


159 


136-3 


81-9 


219 


187-7 


112-8 


279 


239-1 


1437 


40 


34-3 
35-1 


20-6 
21-1 


100 
101 


85-7 


51-6 


160 


137-1 


82-4 


220 


188-6 


1138 


280 
281 


240-0 


144-2 


41 


86-6 


52-0 


161 


138-0 


82-9 


221 


189-4 


113-8 


240-9 


144-7 


42 


36-0 


21-6 


102 


87-4 


62-5 


162 


188-9 


88-4 


222 


190-3 


114-3 


282 


241-7 


1452 


43 


36-9 


22-1 


103 


88-3 


53-0 


163 


139-7 


84-0 


223 


1911 


114-9 


283 


242-6 


145-8 


44 


37-7 


22-7 


104 


89-1 


53*6 


164 


140-6 


84-6 


224 


192-0 


115-4 


284 


243-4 


146-3 


46 


38-6 


23-2 


105 


90-0 


54-1 


165 


141-4 


85-0 


226 


192-9 


115-9 


285 


244-3 


146-8 


46 


89-4 


237 


106 


90-9 


54-6 


166 


142-3 


85-6 


226 


193-7 


118-4 


286 


245-1 


147-3 


47 


40-3 


24-2 


107 


91-7 


651 


167 


143-1 


860 


227 


194-6 


116-9 


287 


246-0 


147-8 


48 


41-1 


24-7 


106 


92-6 


55-6 


168 


144-0 


86-6 


228 


195-4 


117-4 


288 


246-9 


148-3 


49 


42-0 


26-2 


109 


93*4 


56-1 


169 


144-9 


870 


229 


196-3 


117-9 


289 


247-7 


148-8 


50 
51 


429 
43-7 


26-8 
26-3 


110 
111 


94-3 
951 


56-7 
67-2 


170 
171 


145-7 


87-6 
88-1 


230 
231 


197-1 


118-6 


290 


248-6 


149-4 


146-6 


198-0 


119-0 


291 


249-4 


149-9 


62 


44-6 


26-8 


112 


960 


67-7 


172 


147-4 


88"« 


232 


198-9 


119-6 


292 


260-3 


150-4 


53 


45-4 


27-3 


113 


96-9 


58-2 


173 


148-3 


891 


283 


199-7 


1200 


293 


251-1 


1509 


64 


46-3 


27-8 


114 


97-7 


68-7 


174 


149-1 


89-6 


234 


200-6 


120-6 


294 


252-0 


151-4 


66 


47-1 


283 


115 


98-6 


592 


175 


150-0 


90-1 


235 


201-4 


121-0 


295 


252-9 


151-9 


66 


48-0 


28-8 


116 


99-4 


59-7 


176 


150-9 


90-6 


236 


202-3 


1216 


296 


253-7 


162-6 


67 


48-9 


•29-4 


117 


100-3 


60-3 


177 


151-7 


91-2 


237 


203-1 


122-1 


297 


254-6 


163-0 


68 


49-7 


•299 


118 


lOM 


60-8 


178 


152-6 


91-7 


238 


204-0 


122-6 


298 


256-4 


153-5 


69 


50-6 


30-4 


119 


102-0 


61-3 


179 


153'4 


92-2 


239 


204-9 


123-1 


299 


256-8 


154-0 


60 


61-4 
Dep. 


30-9 


120 


102-9 


61-8 


180 


154-3 


92-7 


240 


205-7 


1236 


300 
Dist. 


257-1 


154-6 


:)Ut. 


Lat.' 


Dist. 


Dep. 


Lat. 


DUt. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


De?. 
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DIFFBEKNCE OF LATITUDB 


AKD DBPABTUBB TOK 32 DSaBBES. 


[TABLB S. 1 


Dist. 
1 


Lat. 

00-8 


Dep. 


Di»t. 


Lat. 


Dep. 


Diat. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


00-5 


61 


51-7 


32-8 


121 


102-6 


64-1 


181 


153-5 


95*9 


241 


204-4 


127-7 


2 


017 


01-1 


62 


62-6 


32-9 


122 


1035 


64-7 


182 


154-8 


96-4 


242 


205-2 


128*2 


8 


025 


01-6 


63 


53-4 


33-4 


123 


104-8 


65-2 


183 


155-2 


97-0 


243 


206*1 


128-8 


4 


03-4 


02-1 


64 


54-8 


339 


124 


105-2 


66-7 


184 


156-0 


97-6 


244 


2069 


129*3 


5 


04-2 


02-6 


65 


651 


34-4 


126 


106-0 


66-2 


186 


1569 


98-0- 


245 


207-8 


1298 


6 


051 


08-2 


66 


560 


35-0 


126 


106-9 


66-8 


186 


167-7 


98-6 


246 


208-6 


130*4 


7 


05-9 


03-7 


67 


56-8 


35-5 


127 


107-7 


67-3 


187 


158-6 


99-1 


247 


209-5 


1309 


8 


068 


04-2 


68 


577 


36-0 


128 


108-6 


67-8 


188 


169-4 


99*6 


248 


210-8 


181*4 


9 


076 


04-8 


69 


58-5 


36-6 


129 


109-4 


684 


189 


160-3 


100-2 


249 


211-2 


181*9 


10 
11 


085 
093 


05-8 


70 


59-4 


87-1 
376 


ISO 
131 


1102 


689 


190 


1611 


100-7 


250 


212-0 


1326 


05-8 


71 


60-2 


1111 


69.4 


191 


1620 


101-2 


251 


212-9 


1330 


12 


10-2 


06-4 


72 


611 


38 2 


132 


111-9 


699 


192 


162 8 


101-7 


262 


213-7 


133 5 


13 


11-0 


069 


78 


61-9 


38-7 


133 


112-8 


70-5 


193 


1687 


1023 


253 


214-6 


1841 


14 


11-9 


07-4 


74 


62-8 


39-2 


134 


113-6 


71-0 


194 


164-5 


102-8 


254 


215-4 


184-6 


15 


127 


07 9 


75 


63-6 


39-7 


136 


114-5 


71-5 


195 


165-4 


1088 


256 


216-8 


186-1 


16 


13-6 


08-5 


76 


64-6 


40-3 


136 


115-3 


721 


196 


166-2 


103-9 


256 


217*1 


185-7 


17 


14-4 


09-0 


77 


658 


40-8 


137 


116 2 


72-6 


197 


167-1 


104-4 


257 


217-9 


186*2 


18 


15-8 


095 


78 


661 


41-3 


138 


117-0 


73-1 


198 


167-9 


104-9 


268 


218-8 


136*7 


19 


161 


10-1 


79 


67-0 


41-9 


139 


117-9 


73-7 


199 


168-8 


105-6 


259 


219-6 


137*2 


20 
21 


17*0 
17-8 


10-6 


80 


678 


42-4 
42 9 


140 
141 


1187 


74-2 


200 


169-6 


106-0 


260 


220-5 


187-8 


111 


81 


68-7 


119-6 


74-7 


201 


170-5 


106-5 


261 


221*3 


138-3 


22 


18-7 


11-7 


82 


69-5 


43-5 


142 


120-4 


762 


202 


171-3 


1070 


262 


222*2 


138-8 


23 


19-6 


12-2 


83 


70-4 


44-0 


143 


121-3 


75-8 


203 


172-2 


107-6 


263 


223*0 


139*4 


24 


20-4 


12-7 


84 


71-2 


445 


144 


122-1 


76-3 


204 


173-0 


108-1 


264 


223*9 


139 9 


25 


21-2 


13-2 


85 


72-1 


450 


146 


123-0 


76-a 


205 


173-8 


108-6 


265 


224*7 


140*4 


26 


220 


138 


86 


72-9 


45-6 


146 


1238 


774 


206 


174-7 


109-2 


266 


225*6 


1410 


27 


22-9 


14-3 


87 


78-8 


461 


147 


124-7 


77-9 


207 


175-6 


109-7 


267 


226-4 


141-5 


28 


'237 


14 8 


88 


74-6 


46-6 


148 


126-6 


78-4 


208 


176-4 


110-2 


268 


227*8 


1420 


29 


24-6 


15-4 


89 


75-5 


47-2 


149 


1264 


79-0 


209 


177-2 


110-8 


269 


2281 


1425 


30 


25-4 

263 


159 
16-4 


90 
91 


76-3 
77-2 


47-7 


150 


127-2 


79-5 


210 


178-1 


111-3 


270 
271 


229*0 


143*1 


31 


48-2 


161 


1281 


80-0 


211 


178-9 


111-8 


2298 


143-6 


82 


271 


17-0 


92 


780 


48-8 


152 


1289 


80-5 


212 


1798 


112-3 


272 


230-7 


144*1 


83 


280 


17-5 


93 


789 


49-3 


163 


129-8 


81-1 


213 


180-6 


112-9 


273 


231-6 


144-7 


84 


28-8 


18-0 


94 


797 


49-8 


164 


1306 


81-6 


214 


181-5 


1134 


274 


232-4 


145*2 


85 


297 


18-5 


95 


80-6 


60-3 


166 


131-4 


82-1 


215 


1823 


113-9 


275 


233-2 


146-7 


86 


30-5 


19-1 


96 


81-4 


50-9 


166 


132-3 


827 


216 


183-2 


114-5 


276 


234*1 


146-3 


87 


81'4 


19-6 


97 


823 


51-4 


167 


1331 


832 


217 


184-0 


115-0 


277 


284-9 


146-8 


88 


82-2 


20-1 


98 


88-1 


61-9 


168 


134-0 


837 


218 


184*9 


1156 


278 


235-8 


147*3 


89 


331 


20-7 


99 


840 


52-5 


159 


1348 


84-3 


219 


185-7 


116-1 


279 


236-6 


147-8 


40 


33-9 
34-8 


21-2 


100 


84-8 


530 
53-5 


160 
161 


1367 


84-8 


220 


186-6 


116-6 


280 
281 


287-6 


148*4 


41 


21-7 


101 


85-7 


136-6 


85-3 


221 


187-4 


1171 


238-8 


148-9 


42 


35-6 


22-3 


102 


866 


64-1 


162 


137-4 


85-8 


222 


188-3 


117-6 


282 


289-1 


149*4 


43 


365 


22-8 


103 


87-3 


64-6 


163 


138-2 


86-4 


223 


1891 


118-2 


283 


210-0 


160*0 


44 


373 


23-8 


104 


88-2 


651 


164 


1391 


86-9 


224 


1900 


118-7 


284 


240*8 


150-6 


45 


38-2 


28-8 


105 


89-0 


55-6 


165 


139-9 


87-4 


226 


1908 


119-2 


286 


241-7 


1510 


46 


39*0 


24-4 


106 


89-9 


66'2 


166 


140-8 


88-0 


226 


191-7 


119-8 


286 


242-5 


151-6 


47 


39-9 


24-9 


107 


90-7 


56-7 


167 


1416 


88*5 


227 


192 5 


1208 


287 


243*4 


1621 


48 


40-7 


25-4 


108 


91-6 


57-2 


168 


142-5 


89-0 


228 


198-4 


120-8 


288 


244*2 


152*6 


49 


41-6 


260 


109 


92-4 


57-8 


169 


143-3 


89-6 


229 


194-2 


121-4 


289 


245*1 


1531 


50 
51 


42-4 
48-8 


26-6 


110 


93-8 


58-8 


170 


144-2 


90-1 
90-6 


230 
231 


1951 


121-9 


290 


246-9 


153-7 


270 


111 


941 


58-8 


171 


145-0 


196 9 


122-4 


291 


246-8 


154-2 


52 


44-1 


27-6 


112 


95-0 


59-4 


172 


145-9 


911 


282 


196-7 


122-9 


292 


247*6 


154-7 


58 


44-9 


28-1 


113 


95-8 


69-9 


173 


1467 


91-7 


283 


197-6 


128-6 


293 


248-5 


156-3 


54 


45*8 


28-6 


114 


96-7 


60-4 


174 


147-6 


92-2 


234 


198-4 


1240 


294 


249-3 


155-8 


55 


46-6 


291 


115 


97-5 


60-9 


176 


148-4 


92-7 


235 


199-3 


124-5 


295 


250-2 


156-3 


56 


47-5 


•29-7 


116 


98-4 


61-5 


176 


149-3 


93-3 


236 


2001 


1251 


296 


2510 


156-9 


57 


48*8 


30-2 


117 


99-2 


62*0 


177 


150-1 


93-8 


237 


201-0 


125-6 


297 


261-9 


157-4 


58 


49-2 


30-7 


118 


100-1 


62-5 


178 


151-0 


943 


238 


2018 


126-1 


298 


252*7 


157-9 


59 


60-0 


31-8 


119 


100-9 


63-1 


179 


151-8 


949 


239 


202 7 


126-7 


299 


253-6 


158-4 


60 


50-9 
Dep. 


31-8 


120 


1018 


63-6 


180 


152-6 


95-4 


240 


203-5 


127-2 


300 


254-4 


159*0 


Dist. 


Lat. 


Dist 


Dep. 


Lat. Diat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 1 
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TABLE 5.] 


DIF7BBBKCB OF LATITUDB AND DBPABTUBE FOB 33 DEOBBBS. 73 | 


Diit. 


Itut, 


Dep. 


Dist. 


Lat. 


Dep. 


out. 


Lat. 


Dep 


Diat. 


Lat. 


Dep. 


UUt. 


Lat. 


Dep. 


1 


00-8 


00-5 


61 


51-2 


33-2 


121 


101-5 


65-9 


181 


151-8 


986 


241 


202-1 


131-3 


2 


01-7 


Oil 


62 


52-0 


33-8 


122 


102-3 


66-4 


182 


152-6 


99-1 


242 


203-0 


131-8 


8 


02-6 


01-6 


63 


52-8 


34-3 


123 


103-2 


67-0 


183 


153-5 


99-7 


243 


203-8 


132-3 


4 


03-4 


02-2 


64 


53-7 


34-9 


124 


104-0 


67-6 


184 


154-3 


100-2 


244 


204-6 


132-9 


6 


04-2 


02-7 


65 


54-5 


35*4 


125 


104-8 


68-1 


185 


155-2 


100-8 


245 


205-5 


133-4 


6 


05-0 


03-3 


66 


55-4 


35-9 


126 


105-7 


68-6 


186 


156-0 


101-3 


246 


206-3 


134-0 


7 


05-9 


03-8 


67 


56"2 


36-5 


127 


106-5 


69-2 


187 


156-8 


101-8 


247 


207-2 


134-6 


8 


06-7 


04-4 


68 


57-0 


37-0 


128 


107-3 


69-7 


188 


157-7 


102-4 


248 


208-0 


135-1 


9 


07'5 


04-9 


69 


57-9 


37-6 


129 


108-2 


70-3 


189 


158-5 


1029 


249 


208-8 


136-6 


10 
11 


08-4 
09-2 


06<4 


70 


58-7 


38-1 


130 


109-0 


70-8 


190 


159-3 


108-5- 


250 


209-7 


136-2 


06-0 


71 


69*5 


88-7 


131 


109-9 


71-3 


191 


160-2 


lOi-0 


251 


210-6 


136-7 


12 


10-1 


06>6 


72 


60-4 


39-2 


132 


110-7 


71-9 


192 


161-0 


104-6 


252 


211-3 


137-2 


13 


10^ 


07-1 


73 


61-2 


39*8 


133 


111-5 


72-4 


193 


161-9 


1051 


253 


212-2 


137-8 


14 


11-7 


07-6 


74 


621 


40-3 


134 


112-4 


73-0 


194 


162-7 


106-7 


254 


213-0 


138-3 


16 


12-6 


08-2 


75 


62-9 


40-8 


135 


113-2 


73-5 


195 


163-5 


106-2 


255 


213-9 


138-9 


16 


13*4 


08-7 


76 


68-7 


41-4 


136 


114-1 


74-1 


196 


164-4 


106-7 


256 


214-7 


139-4 


17 


14*3 


09-3 


77 


64-6 


41-9 


137 


114-9 


74-6 


197 


166-2 


107-3 


257 


215-5 


140-0 


18 


161 


09-8 


78 


65-4 


42-5 


138 


115-7 


75-2 


198 


166-1 


107-8 


258 


216-4 


140-5 


19 


15-9 


10-3 


79 


66-3 


43-0 


139 


116-6 


75-7 


199 


166-9 


108-4 


259 


217-2 


141-1 


20 
21 


16-8 


10^ 


80 


671 


43-6 


140 


117-4 


76-2 


200 


167-7 


108-9 


260 


218-1 


141-6 


17-6 


11-4 


81 


67-9 


44-1 


141 


118-3 


76-8 


201 


168-6 


109-5 


261 


218-9 


142-2 


22 


18-6 


120 


82 


68-8 


44-7 


142 


119-1 


77-3 


202 


169-4 


110-0 


262 


219-7 


142-7 


23 


19-3 


12-6 


83 


69*6 


46-2 


143 


119-9 


77-9 


203 


170-3 


110-6 


263 


220-6 


143-2 


24 


20-1 


13-1 


84 


70-4 


45-7 


144 


120-8 


78-4 


204 


171-1 


111-1 


264 


221-4 


143-8 


25 


21-0 


13-6 


85 


71-8 


463 


145 


121-6 


790 


206 


171-9 


111-7 


265 


222-2 


144-8 


26 


21*8 


14-2 


86 


72-1 


46*8 


146 


122-4 


79-5 


206 


172-8 


112-2 


266 


2231 


1449 


27 


22-6 


14-7 


87 


73-0 


47-4 


147 


123-3 


80-1 


207 


173-6 


112-7 


267 


223-9 


145-4 


28 


23-6 


16-2 


88 


73-8 


47-9 


148 


1241 


80-6 


208 


174-4 


113-3 


268 


224-8 


146-0 


29 


24-3 


15-8 


89 


74-6 


48-5 


149 


1250 


81-2 


209 


175-3 


113-8 


269 


225-6 


146-5 


80 
81 


25-2 
26-0 


16-3 


90 


75-5 


49-0 


150 


125-8 


81-7 


210 


176-1 


114-4 


270 


226-4 


147-1 


16-9 


91 


76-3 


49-6 


151 


126-6 


82-2 


211 


177-0 


114-9 


271 


227-3 


147-6 


82 


26-8 


17-4 


92 


77*2 


50-1 


162 


127-5 


82-8 


212 


177'8 


1155 


272 


2281 


148-1 


88 


27-7 


18-0 


93 


78-0 


50-7 


153 


128-3 


83-3 


213 


178-6 


1160 


273 


229-0 


148-7 


84 


28-5 


18'6 


94 


78-8 


51-2 


154 


129-2 


83-9 


214 


179-5 


116-6 


274 


229-8 


149-2 


86 


29-4 


19-1 


95 


79-7 


51-7 


155 


130-0 


84-4 


215 


180-3 


117-1 


276 


230-6 


149-8 


86 


30-2 


19-6 


96 


80-5 


528 


156 


130-8 


85-0 


216 


181-2 


117-6 


276 


231-5 


150-3 


87 


31-0 


20-2 


97 


81-4 


52-8 


157 


131-7 


85-5 


217 


182-0 


118-2 


277 


232-3 


150-9 


88 


31-9 


20-7 


98 


82-2 


53-4 


158 


132-5 


86-1 


218 


182-8 


118-7 


278 


233-2 


151-4 


89 


32-7 


21-2 


99 


83-0 


53-9 


159 


133-3 


86-6 


219 


183-7 


119-3 


279 


234-0 


152-0 


40 
41 


33-5 
34-4 


21-8 


100 


83-9 


54-5 


160 


134-2 


87-1 


220 


184-5 


119-8 


280 


234-8 


152-6 


22-3 


101 


84-7 


550 


161 


136-0 


87-7 


221 


185-3 


120-4 


281 


285-7 


153-0 


42 


35-2 


22-9 


102 


85-5 


556 


162 


135-9 


88-2 


222 


186-2 


120-9 


282 


236-5 


153-6 


43 


36-1 


23-4 


103 


86-4 


56-1 


163 


136-7 


88-8 


223 


187-0 


121-5 


283 


237-3 


154-1 


44 


36-9 


24-0 


104 


87-2 


56-6 


164 


137-5 


89-3 


224 


187-9 


1220 


284 


238-2 


154-7 


46 


37-7 


24-5 


105 


88-1 


57-2 


165 


138-4 


89-9 


225 


188-7 


122-5 


285 


239-0 


156-2 


46 


38-6 


251 


106 


88-9 


57-7 


166 


139-2 


90-4 


226 


189-6 


123-1 


286 


239-9 


155-8 


47 


39*4 


25-6 


107 


89*7 


58-3 


167 


140-1. 


91-0 


227 


190-4 


123-6 


287 


240-7 


156-3 


48 


40-3 


261 


108 


90-6 


58-8 


168 


140-9 


91-5 


228 


191-2 


124-2 


288 


241-5 


156-9 


49 


41'1 


26-7 


109 


91-4 


594 


169 


141-7 


92-0 


229 


192-1 


124-7 


289 


242-4 


157-4 


60 


41-9 


27-2 


110 


92-3 


59^9 


170 


142-6 


92-6 


280 


192-9 


125-3 


290 


243-2 


157-9 


61 


42-8 


27-8 


111 


93-1 


60-5 


171 


143-4 


931 


231 


193-7 


125-8 


291 


244-1 


158-6 


62 


43*6 


28*3 


112 


93-9 


610 


172 


144-3 


93-7 


232 


194-6 


126-4 


292 


244-9 


159-0 


58 


44-4 


28-9 


113 


94-8 


61-5 


173 


145-1 


94-2 


233 


195-4 


126-9 


293 


245-7 


159-6 


64 


46-3 


29-4 


114 


96'6 


621 


174 


145-9 


94-8 


234 


196-2 


127-4 


294 


246-6 


160-1 


55 


46-1 


30-0 


115 


96-4 


62-6 


175 


148-8 


95-3 


235 


197-1 


1280 


296 


247-4 


160-7 


66 


47-0 


30-6 


116 


97'3 


63-2 


176 


147-6 


95-9 


236 


197-9 


128-5 


296 


248-2 


161-2 


67 


47-8 


31-0 


117 


98*1 


63-7 


177 


148-4 


96-4 


237 


198-8 


1291 


297 


249-1 


161-8 


68 


48-6 


31-6 


118 


99-0 


64-3 


178 


149-3 


96-9 


238 


199-6 


129-6 


298 


249-9 


162-3 


59 


49-5 


32-1 


119 


99-8 


64-8 


179 


150-1 


97-5 


239 


200-4 


130-2 


299 


250-8 


1628 


60 


60-3 
Dep. 


32-7 


120 


100-6 


65-4 


180 


151-0 


98-0 


2)«0 


201-3 


130-7 


300 


261-6 


163-4 


Diat. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


DUt. 


( Ii«^. k "V»x." 


FOR 67 D1tQB.lE.U«. — 
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DIFFBBBNCB OF LATTTUDB AND 


DBPASTUBB FOB 34 DBOBBB8. ITABI.V 5, | 


Out. 
1 


Lat. 
00-8 


Dep. 


Dist. 


Lat. 
50-6 


Dep. 


out. 


Lat. 


Dep. Dbt. 


Lat. 


Dep. 


out. 


Lat. 


Dtp, 


006 


61 


341 


121 


100-3 


67-7 181 


150-1 


101-2 


241 


199*8 


184-8 


2 


017 


oi-i 


62 


51-4 


347 


122 


101-1 


68-2 182 


160-9 


101-8 


242 


200-6 


136-3 


3 


02-5 


01-7 


63 


52-2 


352 


123 


10-2-0 


68-8 183 


151-7 


102-3 


243 


201-5 


1859 


4 


a3R 


022 


64 


53-1 


35-8 


124 


1028 


69-3 184 


152-5 


102-9 


244 


202-3 


1864 


5 


04-1 


02-8 


65 


53*9 


36-3 


125 


103-6 


69*9 185 


153-4 


1036 


246 


208-1 


187-0 


6 


05-0 


03-4 


66 


54-7 


36-9 


126 


1045 


70-5 


186 


154-2 


1040 


246 


203-9 


137-6 


7 


05-8 


03-9 


67 


55-5 


37-6 


127 


105 3 


71-0 


187 


166-0 


104-6 


247 


2048 


1381 


8 


06-6 


045 


68 


56-4 


38-0 


128 


106-1 


71-6 


188 


166-9 


105-1 


248 


205-6 


188-7 





075 


050 


69 


57-2 


386 


129 


106-9 


72-1 


189 


166-7 


105-7 


249 


206-4 


1892 


10 
11 


08-3 
091 


056 
06-2 


70 
71 


58-0 
5S-9 


39-1 


130 


107-8 


727 


190 
191 


1675 


1062 


260 


207-3 


1S9« 


39 7 


131 


1086 


73-3 


168-3 


106-8 


251 


206*1 


140-4 


12 


099 


06-7 


72 


59-7 


40-3 


132 


1094 


73-8 


192 


159-2 


107-4 


252 


208-9 


1409 


13 


10-8 


07-3 


73 


605 


40-8 


133 


110-3 


74-4 


193 


1600 


107-9 


253 


209-7 


141-6 


14 


116 


07-8 


74 


61-3 


41-4 


134 


111-1 


74-9 


194 


160*8 


108*5 


254 


210-6 


142-0 


15 


12-4 


08-4 


75 


622 


41-9 


135 


111-9 


75-5 


195 


161-7 


1090 


255 


211-4 


142-6 


16 


13-3 


089 


76 


63-0 


42-5 


136 


1127 


761 


196 


162-5 


109*6 


256 


212*2 


143-2 


17 


141 


09-5 


77 


638 


431 


137 


1136 


766 


197 


163-3 


110-2 


257 


218*1 


143-7 


18 


14 9 


lO-l 


78 


64-7 


43 6 


138 


114-4 


77*2 


198 


164*1 


110-7 


258 


213-9 


144-3 


19 


15-8 


10-6 


79 


65-5 


44-2 


139 


115-2 


77*7 


199 


1650 


111-3 


259 


214-7 


144-8 


20 
21 


166 
17-4 


11-2 


80 


66-3 
67-2 


44-7 
45-3 


140 
141 


116-1 


78*3 


200 


165-8 


1118 


260 
261 


216-5 


145-4 
145-9 


11-7 


81 


116-9 


78-8 


201 


166*6 


112-4 


2164 


22 


18-2 


12-3 


82 


680 


45-9 


142 


117-7 


794 


202 


167*5 


1130 


262 


217-2 


146-6 


23 


191 


12-9 


83 


68-8 


46-4 


143 


118-6 


80-0 


203 


168*3 


113*5 


263 


218-0 


147-1 


24 


199 


13-4 


81 


69-6 


47-0 


144 


1194 


80-6 


204 


1691 


114*1 


264 


218-9 


147-6 


25 


20-7 


140 


85 


70-5 


47-5 


145 


120-2 


81-1 


206 


1700 


114*6 


265 


219-7 


148-2 


26 


21-6 


145 


86 


718 


481 


146 


1210 


81-6 


206 


1708 


115-2 


266 


220-5 


1487 


27 


22-4 


151 


87 


721 


486 


147 


121-9 


82 2 


207 


171*6 


116-8 


267 


221-4 


149-3 


28 


23-2 


15-7 


88 


73-0 


492 


148 


122-7 


82*8 


208 


172-4 


116-3 


268 


222-2 


149-9 


29 


24-0 


16-2 


89 


73-8 


49 8 


149 


123-5 


838 


209 


173 3 


116-9 


269 


2230 


150-4 


30 
31 


24-9 
26-7 


16-8 
17-3 


90 
91 


74-6 
76-4 


50-3 


150 


1244 


839 


210 


1741 


117-4 


270 
271 


2238 


151-0 


50-9 


151 


125-2 


84-4 


211 


174-9 


1180 


224-7 


151-6 


32 


26-5 


17-9 


92 


763 


51-4 


162 


1260 


85-0 


212 


176*8 


118-5 


272 


225-5 


152-1 


S3 


27*4 


18-5 


93 


77-1 


52-0 


153 


126 8 


85*6 


213 


176-6 


119-1 


273 


2268 


152-7 


34 


28-2 


190 


94 


77'9 


52-6 


154 


127-7 


86-1 


214 


177-4 


119-7 


274 


227-2 


153-2 


35 


290 


19-6 


95 


78-8 


531 


155 


128-5 


86-7 


216 


178-2 


1202 


276 


228-0 


153-8 


36 


29-8 


201 


96 


79 6 


537 


156 


129-3 


87-2 


216 


179-1 


120*8 


276 


228-8 


154-3 


37 


307 


•20-7 


97 


80-4 


54-2 


157 


130-2 


87-8 


217 


179-9 


121-3 


277 


229-6 


154-9 


38 


315 


21-2 


98 


81-2 


548 


158 


1310 


88*4 


218 


180-7 


121-9 


278 


2305 


155-6 


39 


323 


21-8 


99 


8-21 


55-4 


159 


131-8 


889 


219 


181-6 


122-5 


279 


231-8 


1660 


40 
41 


332 

34-0 


22-4 


100 


82-9 
83-7 


659 
565 


160 
161 


1326 


89-5 


220 


182-4 


1230 


280 


232-1 


166-6 


229 


101 


1335 


90-0 


221 


1&3-2 


123-6 


281 


233-0 


167-1 


42 


34-8 


23-6 


102 


84-6 


570 


162 


134-3 


90*6 


222 


184-0 


124-1 


282 


233-8 


157-7 


43 


35-6 


24-0 


103 


86-4 


57-6 


163 


135-1 


91-1 


223 


184-9 


124*7 


283 


234-6 


168*8 


44 


36-5 


24-6 


104 


86-2 


58-2 


164 


136-0 


91*7 


224 


186-7 


125-3 


284 


235-4 


168-8 


45 


37-3 


25-2 


105 


870 


58-7 


166 


1368 


92*3 


225 


186-5 


125-8 


286 


2368 


159-4 


46 


38-1 


26-7 


106 


87-9 


69'3 


166 


187-6 


92-8 


226 


187*4 


126-4 


286 


237-1 


169-9 


47 


390 


26-3 


107 


88-7 


598 


167 


138-4 


93-4 


227 


188-2 


1269 


287 


237-9 


160-6 


48 


398 


26-8 


108 


89-5 


60-4 


168 


1393 


939 


228 


189-0 


127-5 


288 


238-8 


161-0 


49 


40-6 


27-4 


109 


90-4 


610 


169 


140-1 


94-5 


229 


189*8 


1281 


289 


239-6 


1616 


60 


41-5 
42-3 


280 


110 


91-2 
920 


61-6 
62-1 


170 
171 


1409 


95*1 


230 


190-7 


128-6 


290 


240-4 


162-2 


51 


28-5 


111 


1418 


95*6 


231 


191-5 


1292 


291 


241-2 


1627 


62 


431 


291 


112 


92-9 


62-6 


172 


142 6 


96-2 


232 


192-3 


129-7 


292 


242-1 


163-8 


63 


439 


296 


113 


93-7 


63-2 


173 


143-4 


96-7 


233 


193-2 


180-3 


293 


242-9 


163-8 


54 


44-8 


30-2 


114 


94'5 


637 


174 


1443 


97-3 


234 


194-0 


130-9 


294 


2437 


164-4 


55 


45-6 


308 


115 


95-3 


64-3 


176 


1451 


979 


235 


194*8 


131-4 


295 


2446 


165-0 


56 


46-4 


31-3 


116 


96-2 


649 


176 


145-9 


98-4 


236 


195*7 


1320 


296 


245-4 


165-5 


57 


47-3 


31-9 


117 


97-0 


65-4 


177 


146-7 


990 


237 


196-6 


1326 


297 


246-2 


1661 


58 


481 


32-4 


118 


97-8 


66-0 


178 


147-6 


99*5 


238 


197-8 


133-1 


298 


247-1 


1666 


59 


48-9 


33-0 


119 


98-7 


665 


179 


148-4 


100*1 


239 


198-1 


133-6 


299 


247-9 


167-2 


60 
jUt, 


497 
Pep-. 


33-6 


120 


99-5 


67-1 


180 


149-2 


100-7 


240 
Dist. 


199-0 


134-2 


800 


248-7 


167-8 


Lat. 


out. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Oiat. 


Dep. 


Lat. 


_^ 


.^^ 


,^,^ 




] 
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DIFFBBENCB OF I<ATITUDE AND DRPABTUBB FOB 36 DBOBRBS. 


[TABLK 5. 1 


Oibt. 
1 


Lat. 
008 


Dep. 
00-6 


Diat. 
61 


Lat. 
49*4 


Dep. 


Diat. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 
241 


Lat. 


Dep. 


36-9 


121 


97-9 


71-1 


181 


146-4 


106-4 


19^0 


141*7 


2 


01-6 


01-2 


62 


60-2 


364 


122 


98-7 


71-7 


182 


147*2 


107-0 


242 


1958 


142*2 


8 


02-4 


01-8 


63 


51K) 


37-0 


123 


996 


723 


183 


1481 


107-6 


243 


196*6 


142-8 


4 


03-2 


02-4 


64 


61*8 


37-6 


124 


100-3 


72-9 


184 


148-9 


108-2 


244 


197*4 


143-4 


6 


04-0 


02-9 


66 


626 


38-2 


126 


101-1 


736 


185 


149-7 


108-7 


245 


198-2 


144*0 


6 


04-9 


036 


66 


634 


38-8 


126 


101-9 


74-1 


186 


1606 


1(9-3 


246 


199*0 


144-6 


7 


05-7 


04-1 


67 


64-2 


39-4 


127 


102 7 


74-6 


187 


161-3 


109-9 


247 


199-8 


146-2 


8 


06-5 


047 


68 


66-0 


400 


128 


103-6 


75-2 


188 


152-1 


110*6 


248 


200-6 


145-8 


9 


07-3 


05-3 


69 


65-8 


406 


129 


1044 


75-8 


189 


162-9 


111*1 


219 


201-4 


146-4 


10 
11 


08-1 
08-9 


05-9 


70 


666 
57-4 


411 


130 


1052 


76-4 


190 


163-7 


111-7 


260 


20-2-3 


146-9 


06-6 


71 


41-7 


131 


1060 


770 


191 


1646 


1123 


251 


203-1 


147-6 


12 


09-7 


07-1 


72 


682 


42-3 


132 


106-8 


77-6 


192 


1653 


112-9 


252 


203-9 


148-1 


13 


10-5 


07-6 


73 


691 


42-9 


133 


107-6 


78-2 


193 


1561 


113-4 


263 


204-7 


148-7 


14 


11-3 


08-2 


74 


59-9 


436 


134 


1084 


78-8 


194 


156-9 


1140 


254 


205-6 


149-3 


16 


12-1 


08-8 


76 


607 


441 


136 


109-2 


79-4 


195 


167-8 


114-6 


255 


206-3 


149*9 


16 


12-9 


09-4 


76 


61-5 


147 


136 


110-0 


79-9 


196 


1686 


115-2 


256 


207-1 


150-5 


17 


13-8 


100 


77 


62-3 


45-3 


137 


110-8 


80-5 


197 


159 4 


115-8 


267 


207-9 


161*1 


18 


14-6 


10-6 


78 


631 


468 


138 


111-6 


81-1 


198 


160-2 


116-4 


258 


208-7 


1616 


19 


15-4 


11-2 


79 


63-9 


464 


139 


112-5 


81-7 


199 


161-0 


117*0 


269 


209-6 


1622 


20 
21 


16-2 
17-0 


11-8 


80 


64-7 
65-6 


470 
47-6 


140 
141 


1138 


82-3 


200 


161*8 


117-6 


260 


210-3 


1628 


123 


81 


1141 


82-9 


201 


16-2-6 


1181 


261 


211-2 


168-4 


22 


17-8 


12-9 


82 


66-3 


482 


142 


114-9 


83-6 


202 


163-4 


118-7 


262 


212-0 


164*0 


23 


18-6 


13-5 


83 


67-1 


48-8 


14 


116-7 


84-1 


203 


164-2 


119-3 


268 


212*8 


154-6 


24 


19-4 


141 


84 


68-0 


49-4 


144 


116-5 


84-6 


204 


165-0 


119-9 


264 


213-6 


166-2 


25 


20-2 


14-7 


85 


68-8 


500 


146 


117-3 


85-2 


205 


166-8 


1205 


266 


214-4 


165-8 


26 


21-0 


15-3 


86 


69-6 


50-5 


146 


118-1 


85-8 


206 


166-7 


121*1 


266 


216-2 


156-4 


27 


21-8 


16-9 


87 


70-4 


51-1 


147 


118-9 


86-4 


207 


167-6 


121*7 


267 


2160 


1669 


28 


22-7 


16-6 


88 


71-2 


517 


148 


119-7 


87-0 


208 


168-3 


1223 


268 


216-8 


157-6 


29 


23-5 


17-0 


89 


72-0 


52-3 


149 


120-5 


87*6 


209 


169-1 


122-8 


269 


217-6 


168-1 


30 
31 


24-3 
261 


17-6 


90 


72 8 
73-6 


52 9 


160 


121-4 


88-2 
88-8 


210 
211 


169-9 


123-4 


270 


2184 


168-7 


18-2 


91 


53-5 


161 


122-2 


170 7 


124-0 


271 


2192 


169*8 


32 


25-9 


18-8 


92 


74-4 


641 


162 


123-0 


89-3 


212 


171-6 


124-6 


272 


2201 


159-9 


33 


26-7 


19-4 


93 


75-2 


54-7 


163 


123-8 


89-9 


213 


1723 


1262 


273 


220*9 


160*6 


34 


27-5 


20-0 


94 


76-0 


56-3 


164 


124-6 


90-6 


214 


173*1 


128-8 


274 


221*7 


161-1 


35 


28-3 


20-6 


95 


76-9 


55-8 


156 


125-4 


91-1 


216 


173-9 


126-4 


S76 


2-22-6 


161-6 


36 


29-1 


21-2 


96 


77-7 


56-4 


166 


126-2 


91-7 


216 


174-7 


1270 


276 


2-23-8 


1622 


37 


29-9 


21-7 


97 


78-5 


67 


167 


127-0 


92-3 


217 


175-6 


127-6 


277 


224-1 


162-8 


38 


30-7 


22-3 


98 


79-3 


57-6 


158 


127-8 


92-9 


218 


176-4 


128-1 


278 


224*9 


163*4 


39 


31-6 


22-9 


99 


80-1 


58-2 


169 


128-6 


936 


219 


177-2 


1287 


279 


226-7 


164-0 


40 
41 


324 
33-2 


235 


100 


80-9 
81-7 


58-8 


160 


129-4 


940 
94-6 


220 
221 


178-0 


129-8 


280 


226-5 


164-6 


24 1 


101 


59-4 


161 


130-3 


178-8 


1299 


281 


227-3 


1652 


42 


34-0 


24-7 


102 


82-5 


60-0 


162 


131-1 


952 


222 


179*6 


130-6 


282 


228-1 


165-8 


43 


348 


253 


103 


83-3 


606 


163 


1319 


96-8 


223 


180-4 


1311 


288 


2290 


166-3 


44 


35-6 


25-9 


104 


84-1 


61-1 


164 


132-7 


96-4 


224 


181-2 


131-7 


284 


229*8 


166-9 


45 


36-4 


26-5 


105 


84-9 


61-7 


166 


138-5 


97-0 


226 


182*0 


1328 


286 


280-6 


167-6 


46 


37-2 


27-0 


106 


85-8 


62-3 


166 


134-3 


97*6 


226 


182-8 


132-8 


286 


231-4 


168-1 


47 


380 


27-6 


107 


866 


62-9 


167 


135-1 


98-2 


227 


183-6 


138*4 


287 


232*2 


168-7 


48 


388 


28-2 


108 


87-4 


63-5 


1C8 


136-9 


98 7 


228 


184*5 


134*0 


288 


238-0 


169*3 


49 


39-6 


28-8 


109 


88-2 


64-1 


169 


136-7 


993 


229 


186*3 


134*6 


289 


233-8 


169*9 


60 
61 


405 
413 


29-4 


110 


89-0 
89-8 


64-7 


170 


137-5 


99-9 


230 


186-1 


1862 


290 


234-6 


170-6 


300 


111 


65-2 


171 


138-3 


100-6 


231 


1869 


136-8 


291 


236-4 


171-0 


62 


42-1 


30-6 


112 


906 


65-8 


172 


139-2 


1011 


282 


187-7 


136-4 


292 


236-2 


171-6 


63 


42-9 


31-2 


118 


91-4 


66-4 


173 


140-0 


101-7 


233 


188*6 


187*0 


293 


237-0 


172-2 


64 


43-7 


31-7 


114 


92-2 


67-0 


174 


140-8 


102-3 


234 


189-3 


137-6 


294 


237-9 


172-8 


55 


445 


32-3 


116 


930 


67-6 


176 


141*6 


1029 


236 


190*1 


138*1 


295 


238-7 


17.3-4 


53 


463 


32-9 


116 


93-8 


68-2 


176 


142*4 


103-6 


236 


190-9 


138-7 


296 


239-6 


174-0 


67 


461 


33-6 


117 


94-7 


688 


177 


143-2 


1040 


237 


191-7 


139*8 


297 


240-3 


174-6 


68 


46-9 


341 


118 


95-6 


69-4 


178 


1440 


104-6 


238 


192-5 


139-9 


298 


241*1 


175-2 


69 


47-7 


34-7 


119 


96-3 


69-9 


179 


144-8 


105-2 


239 


193-4 


140-6 


299 


S41*9 


175-7 


60 


486 
Dcp. 


35-3 


120 


97-1 
Dep. 


70-6 


180 


145-6 


106-8 


240 
Diat. 


194-2 


141-1 


300 


242*7 


176-3 


Diat. 


Lat. 


DUt. 


Lat.loUt. 


Dep. 


Lat. 


Dep. 


Lat 


Diat. 


Den. 


Lat. 
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1ft 


s 


SK 




i3fra 


ll 


M. 




J1 


1 




ii 














G 
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78 DIFFKRBNGB OF LATITUDE 


AXD DEPABTUBB 


FOR 88 DSaRBES. 


[TABLB 5. 1 




Oist. 
1 


Lat. 
00-8 


II 


Dist. 
61 


Lat. 
48-1 


Dep. 
37-6 


Diat. 
121 


Lat. 


Dep. 


DUt. 


Lat. 


Dep. 


Diit. 
241 


Lat. 


Dep. 




95-3 


74-6 


181 


142-6 


111-4 


189-9 


148*4 




2 


01-6 


01-2 


62 


48-9 


38-2 


122 


96-1 


75-1 


182 


143-4 


112-1 


242 


190-7 


1490 




3 


02-4 


018 


63 


49-6 


888 


123 


96-9 


75-7 


183 


144^ 


112-7 


843 


1916 


149*6 




4 


032 


02-6 


64 


60*4 


39-4 


124 


97-7 


763 


184 


146-0 


113-8 


244 


192-8 


160 2 




5 


a39 


031 


65 


51-2 


40-0 


125 


98-5 


77-0 


185 


145-8 


118-9 


245 


198-1 


150-8 




6 


04-7 


03-7 


66 


520 


40-6 


126 


99-3 


77-6 


186 


146 6 


114-6 


246 


193-9 


161*5 




7 


05'ft 


04-3 


67 


52-8 


412 


127 


100-1 


78-2 


187 


147-4 


115-1 


247 


194-6 


152*1 




8 


06-3 


04-9 


68 


53-6 


419 


128 


1009 


78-8 


188 


148-1 


116-7 


248 


195-4 


162-7 




9 


07-1 


05-5 


69 


54-4 


42-5 


129 


101-7 


79-4 


189 


148-9 


116-4 


249 


1982 


163-8 




10 
11 


07-9 
08-7 


062 


70 


65-2 
659 


43-1 


130 


1024 


80-0 


190 


149 7 
150-5 


1170 


260 
261 


197-0 


163-9 




06-8 


71 


43-7 


131 


103-2 


80-7 


191 


117-6 


197-8 


154*5 




12 


09-5 


07-4 


72 


667 


44-3 


132 


104 


81-3 


192 


151-3 


118-2 


252 


1986 


1651 




13 


102 


030 


73 


57'5 


449 


133 


104-8 


81-9 


193 


152-1 


1188 


263 


199-4 


155-8 




14 


110 


086 


74 


58-3 


45-6 


134 


105-6 


82-6 


194 


152-9 


119-4 


264 


200^2 


166-4 




15 


11-8 


09-2 


75 


591 


46-2 


136 


106-4 


83-1 


195 


153-7 


120-1 


256 


200-9 


1670 




16 


12-6 


099 


76 


59-9 


46 8 


136 


107-2 


83-7 


196 


154-6 


120-7 


266 


201-7 


1676 




17 


13-4 


105 


77 


60-7 


47-4 


137 


1080 


84-3 


197 


165-2 


121-8 


267 


202-6 


168-2 




18 


142 


HI 


78 


61-5 


480 


188 


108-7 


85-0 


198 


166-0 


121-9 


258 


8038 


168-8 




19 


15-0 


11-7 


79 


62-3 


486 


139 


109-5 


85-6 


199 


166-8 


122-5 


269 


204-1 


169-5 




20 


15-8 
165 


123 
129 


80 
81 


630 
63-8 


493 
499 


140 
141 


110-3 


86-2 


200 
201 


157 6 


123-1 


260 


2049 


160*1 




21 


111-1 


86-8 


158-4 


128-7 


261 


206-7 


160-7 




22 


17-3 


13-6 


82 


646 


50-6 


142 


111-9 


87-4 


202 


159-2 


124-4 


262 


206-6 


161-8 




23 


18-1 


142 


&3 


65-4 


51-1 


143 


112-7 


R8-0 


203 


160-0 


125-0 


263 


207-2 


161-9 




•21 


18 9 


148 


81 


66-2 


51-7 


144 


1136 


887 


204 


160-8 


126-6 


264 


206-0 


162« 




25 


19-7 


15-4 


86 


670 


62-3 


145 


114-3 


898 


205 


161-6 


126-2 


265 


208-8 


168*2 




26 


20-5 


160 


86 


67-8 


52-9 


146 


115-0 


89-9 


206 


162-3 


126-8 


266 


2096 


163-8 




27 


213 


16-6 


87 


68-6 


53-6 


147 


116-8 


90-5 


207 


1631 


127-4 


267 


210-4 


164-4 




28 


22- 1 


17-2 


88 


69-3 


64-2 


148 


1166 


91-1 


208 


163-9 


128-1 


268 


2112 


1660 




29 


229 


179 


89 


70-1 


548 


149 


117-4 


91-7 


209 


164-7 


128-7 


269 


212-0 


166-6 




30 
31 


23-6 
244 


18-5 


90 


709 
7W 


65-4 


150 


118-2 


92-3 


210 


1656 


1293 


270 


212-8 


166-2 




191 


91 


56-0 


161 


119-0 


93-0 


211 


166-8 


129-9 


271 


218-6 


1668 




32 


252 


197 


92 


72-5 


56-6 


152 


119-8 


936 


212 


1671 


130-6 


272 


214-8 


167-6 




.33 


260 


20-3 


93 


73-3 


57-3 


153 


120-6 


942 


213 


167-8 


1311 


273 


216-1 


1681 




34 


26-8 


20-9 


94 


741 


67-9 


154 


121-4 


948 


214 


168-6 


181-8 


274 


216-9 


168-7 




35 


27-6 


21-5 


95 


74-9 


58-5 


165 


122-1 


96-4 


215 


169-4 


132-4 


276 


216-7 


169-3 




36 


28-4 


22-2 


96 


75-6 


591 


166 


122-9 


96-0 


216 


1702 


133-0 


276 


217-6 


169-9 




37 


292 


22-8 


97 


76 4 


59-7 


167 


123-7 


96-7 


217 


171-0 


188-6 


277 


218-3 


170-6 




38 


299 


23-4 


98 


77-2 


60-3 


163 


124-6 


97-3 


218 


171-8 


134-2 


278 


219-1 


171-2 




39 


30-7 


240 


99 


780 


810 


169 


125-3 


97-9 


219 


172-6 


134-8 


279 


2199 


171-8 




40 
41 


31-5 
32-3 


24-6 
25-2 


100 
101 


788 
796 


61-6 


160 


1261 


98-6 


220 


173-4 


136-4 


280 
2K1 


220-6 


172-4 




62-2 


161 


1269 


99-1 


221 


1742 


186-1 


8S1-4 


178-0 




42 


,331 


25-9 


102 


80-4 


62-8 


162 


127 7 


99-7 


222 


1749 


186-7 


282 


822-2 


1736 




43 


33-9 


26-5 


ia3 


81-2 


63-4 


163 


128-4 


100-4 


223 


176-7 


137 3 


283 


223-0 


174*2 




44 


34-7 


27-1 


104 


82-0 


64-0 


164 


129-2 


101-0 


224 


176-6 


137-9 


284 


228-8 


174-8 




45 


a5 5 


27-7 


105 


827 


64-6 


165 


1300 


101-6 


225 


1773 


1386 


286 


224-6 


176-6 




46 


36-2 


28-3 


106 


83-5 


65-3 


166 


1308 


102-2 


226 


178-1 


139-1 


886 


225-4 


1761 




47 


37-0 


28-9 


107 


843 


659 


167 


131-6 


102-8 


227 


178-9 


139-8 


287 


2262 


176-7 




48 


378 


29-6 


108 


851 


66-6 


168 


1324 


103-4 


228 


179-7 


1404 


288 


226-9 


177*3 




49 


38-6 


30-2 


109 


85-9 


67-1 


169 


133-2 


104-0 


229 


18a6 


141-0 


289 


227-7 


177*9 




50 
51 


39-4 
402 


30-8 


110 


86-7 
87-5 


67-7 


170 


134-0 


104-7 


230 
281 


1812 


141-6 
142-2 


290 
291 


828-6 


1786 




31-4 


111 


683 


171 


134-7 


1053 


182-0 


829-8 


179-2 




52 


410 


32-0 


112 


88-3 


69-0 


172 


185-5 


106-9 


232 


182-8 


142-8 


292 


830-1 


179*8 




53 


41-8 


32-6 


113 


89-0 


69-6 


173 


186-3 


106-6 


233 


188-6 


143-4 


293 


280-9 


180-4 




64 


42-6 


33-2 


114 


89-8 


70 2 


174 


137-1 


1071 


234 


184-4 


144-1 


294 


281-7 


181-0 




55 


43-3 


33-9 


115 


90-6 


70-8 


176 


187-9 


107-7 


235 


186-2 


144-7 


295 


282-6 


181-6 




56 


441 


34-5 


116 


91-4 


71-4 


176 


138-7 


108-4 


236 


186-0 


146-3 


296 


288-8 


1822 




57 


44-9 


351 


117 


92*2 


720 


177 


139-6 


109-0 


237 


186-8 


145-9 


297 


2840 


182-9 




68 


45-7 


36-7 


118 


93-0 


72-6 


178 


140-3 


109-6 


238 


187-5 


146-6 


298 


834-8 


188-5 




59 


46-5 


36-3 


119 


93-8 


73-3 


179 


1411 


110-2 


239 


1883 


147-1 


299 


836-6 


184*1 




60 
Diit. 


47-3 
Dep. 


369 
Lat. 


120 
DiK. 


94-6 
Dep. 


739 


180 


141-8 


110-8 


240 


189-1 


147-8 


800 


836-4 


184-7 




Lat. 


Dist. 


Dep. 


Lat. 


Diit. 


Dep. 


Lat. 


Diit. 


Dep. 


Lat. 


1 






^^ 


FOR 52 DE0RBB8. 




____ 
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TABLB S.3 


DIFVEBSMGB OF LATITUDB AND D^PAirrUEa FOR 39 DSOREES. 79 | 


Dist. 


TiAt. 

00-8 


Dep. 


Dist. 


Lat. 


Dep. 


Diit. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 
241 


Lat. 


Dep. 


1 


00-6 


61 


47-4 


38-4 


121 


940 


76-1 


181 


140-7 


113-9 


187-3 


151-7 


2 


01-6 


01-3 


62 


48*2 


39-0 


122 


94-8 


76-8 


182 


141-4 


114-5 


242 


188-1 


152-3 


3 


02-3 


01-9 


63 


49K) 


39-6 


123 


96-6 


77-4 


183 


142-2 


116-2 


248 


138-8 


152-9 


4 


03-1 


02-5 


64 


49-7 


40-3 


124 


96-4 


780 


184 


143-0 


116-8 


244 


189-6 


153-6 


5 


03-9 


03-1 


65 


50-5 


40-9 


125 


971 


78-7 


186 


143-8 


1164 


245 


190-4 


164-2 


6 


04-7 


03-8 


66 


51-3 


41-5 


126 


97-9 


79-3 


186 


144-5 


117-1 


246 


191-2 


154-8 


7 


05-4 


04-4 


67 


52-1 


42-2 


127 


98-7 


79-9 


187 


145-3 


117-7 


247 


192-0 


156-4 


8 


06-2 


05-0 


68 


52-8 


42-8 


128 


99-5 


80-6 


188 


146-1 


118-3 


248 


192-7 


156-1 


9 


07-0 


05-7 


69 


53'6 


43-4 


129 


100-3 


81-2 


189 


146-9 


118-9 


249 


193-5 


156-7 


10 


07-8 
08-5 


06-3 


70 


54-4 
55-2 


44*1 


130 


101-0 


81-8 


190 


147-7 


119 6 


250 


194-3 


167-8 


11 


06-9 


71 


44-7 


131 


101-8 


82-4 


191 


148-4 


120-2 


261 


195-1 


168-0 


12 


09-3 


07-6 


72 


56-0 


45-3 


132 


102-6 


83-1 


192 


149-2 


1208 


25-2 


195-8 


1586 


13 


10-1 


08-2 


73 


56-7 


45-9 


133 


103-4 


83-7 


193 


150-0 


121-6 


263 


1^-6 


159-2 


U 


10-9 


08-8 


74 


57-5 


46'6 


134 


104-1 


84-3 


194 


150-8 


122-1 


254 


197-4 


159-8 


15 


11-7 


09-4 


75 


58'3 


47-2 


135 


104-9 


850 


195 


151-6 


122-7 


256 


198-2 


160-6 


16 


12-4 


10-1 


76 


69-1 


47-8 


136 


105-7 


85-6 


196 


162-8 


123-3 


266 


198-9 


1611 


17 


13-2 


10-7 


77 


59-8 


48-5 


137 


106-6 


86-2 


197 


153-1 


124-0 


257 


199-7 


161-7 


18 


14-0 


11-3 


78 


60-6 


49-1 


138 


107-2 


86-8 


198 


153-9 


124-6 


258 


200-5 


16-2-4 


19 


14-8 


12-0 


79 


61-4 


49-7 


139 


108-0 


87-6 


199 


154-7 


125-2 


259 


201-3 


168-0 


20 


15-5 
16-3 


12-6 


80 


62-2 
62-9 


60-3 
51'0 


140 
141 


108-8 


88-1 


200 


155-4 


1259 


260 


202-1 


163-6 


21 


13-2 


81 


109-6 


88-7 


201 


156-2 


126-6 


261 


202-8 


164-8 


22 


17-1 


13-8 


82 


63-7 


51-6 


142 


110-4 


89-4 


202 


157-0 


127-1 


262 


203-6 


164-9 


23 


17-9 


14-5 


83 


64-5 


52-2 


143 


lll-l 


900 


203 


157-8 


127-8 


263 


204-4 


165-6 


24 


18-7 


151 


84 


65-3 


62^ 


144 


111-9 


90-6 


204 


158-5 


128-4 


264 


205-2 


166-1 


25 


19-4 


15-7 


85 


661 


63-5 


145 


112-7 


91-3 


205 


159-8 


129-0 


265 


205-9 


166-8 


26' 


20-2 


16-4 


86 


66-8 


54-1 


146 


113-6 


91-9 


206 


160-1 


129-6 


266 


206-7 


167-4 


27 


21-0 


17-0 


87 


67*6 


54-8 


147 


114-2 


92-5 


207 


160-9 


130-8 


267 


207-5 


1680 


28 


21-8 


17*6 


88 


68-4 


55-4 


148 


115-0 


93-1 


208 


161-6 


130-9 


268 


208-3 


168-7 


29 


22-5 


18-3 


89 


69-2 


56-0 


149 


116-8 


93-8 


209 


162-4 


131-5 


269 


209-1 


169-3 


30 
31 


23-3 
?4-l 


18-9 
19-5 


90 
91 


69-9 
70-7 


56-6 


150 


116-6 


94-4 


210 


163-2 


1322 


270 


2098 


169-9 


67-3 


151 


117-3 


950 


211 


164-0 


182-8 


271 


210-6 


170-5 


32 


24-9 


20-1 


92 


71-5 


57-9 


152 


118-1 


95-7 


212 


164-8 


183-4 


272 


211-4 


171-2 


33 


25-6 


20-8 


93 


72-3 


68'5 


153 


118-9 


96-3 


218 


165-6 


134-0 


273 


212-2 


171-8 


34 


26-4 


21-4 


94 


73'1 


59-2 


154 


119-7 


969 


214 


166-3 


134-7 


274 


212-9 


172-4 


35 


27-2 


22-0 


95 


73-8 


59-8 


165 


120-6 


97-5 


215 


167-1 


135-8 


275 


218-7 


173-1 


86 


28-0 


22-7 


96 


74*6 


60-4 


156 


121-2 


98-2 


216 


167-9 


135-9 


276 


214-5 


173-7 


87 


28'8 


23-3 


97 


75-4 


61-0 


167 


122-0 


98-8 


217 


168-6 


136-6 


277 


215-3 


174-3 


88 


29-5 


23-9 


98 


76-2 


61-7 


158 


122-8 


994 


218 


169-4 


137-2 


278 


216-0 


1760 


39 


30-3 


24-5 


99 


76-9 


62-3 


169 


123-6 


1001 


219 


170-2 


187-8 


279 


216-8 


176-6 


40 
41 


31-1 
31-9 


25-2 
25-8 


100 
101 


77-7 
78-6 


62-9 


160 


124-3 


100-7 


220 


171-0 


188-5 


280 


217-6 


176-2 


63-6 


161 


125-1 


101-3 


221 


171-7 


139-1 


281 


218-4 


176-8 


42 


326 


26-4 


102 


79-3 


64*2 


162 


125-9 


101-9 


222 


172-5 


139-7 


282 


219-2 


177-5 


43 


33-4 


27-1 


103 


80-0 


64-8 


163 


126-7 


102-6 


223 


173-3 


140-3 


283 


219-9 


178-1 


44 


34-2 


27-7 


104 


80-8 


65-4 


164 


127-6 


103-2 


224 


174-1 


141-0 


284 


220-7 


178-7 


45 


35-0 


28-3 


105 


81-6 


66-1 


165 


128-2 


103-8 


225 


174-9 


141-6 


285 


221-5 


179-4 


46 


35-7 


28-9 


106 


82-4 


66-7 


166 


129-0 


104-6 


226 


175-6 


142-2 


286 


222-8 


180-0 


47 


36-6 


29-6 


107 


83-2 


67-3 


167 


129-8 


106-1 


227 


176-4 


142-9 


287 


223-0 


180-6 


48 


37-3 


30-2 


108 


83-9 


680 


168 


130-6 


105-7 


228 


177-2 


143-5 


288 


223-8 


181-2 


49 


38-1 


30-8 


109 


84-7 


68*6 


169 


131-3 


106-4 


229 


178-0 


1441 


289 


224-6 


181-9 


50 


38-9 


31-5 


110 


85-5 
86-8 


69*2 


170 


132-1 


107-0 


230 


176-7 


144-7 


290 
291 


225-4 


182-6 

• 


61 


396 


32-1 


111 


699 


171 


182-9 


107-6 


231 


179-5 


145-4 


226-1 


1831 


52 


40-4 


32-7 


112 


87-0 


70-5 


172 


138-7 


108-2 


232 


180-3 


146-0 


292 


226-9 


188-8 


53 


41*2 


33-4 


113 


87-8 


71*1 


178 


134-4 


108-9 


238 


181-1 


146-6 


293 


227-7 


184-4 


54 


42-0 


34-0 


114 


88-fl 


71*7 


174 


136-2 


109-5 


234 


181-9 


147-3 


294 


228-5 


185-0 


55 


42-7 


34-6 


115 


89*4 


72-4 


175 


186-0 


iio-i 


235 


182-6 


1479 


295 


229-8 


186-6 


56 


43-5 


35-2 


116 


90-1 


73-0 


176 


186-8 


110-8 


236 


183-4 


148-5 


296 


280-0 


187-8 


57 


44-3 


35-9 


117 


90^ 


73-6 


177 


187-6 


111-4 


237 


184-2 


1491 


297 


280-8 


186-9 


58 


45-1 


36-5 


tl8 


91-7 


74-3 


178 


138-3 


112 


238 


185-0 


149-8 


298 


-231-6 


187-5 


69 


45-9 


37-1 


119 


92-5 


74-9 


179 


139-1 


112-6 


239 


185-7 


150-4 


299 


232-4 


188-2 


60 
Dist. 


46-6 
Dep. 


37-8 


120 


93-3 
Dep. 


76-6 


180 


139-9 


113-3 


240 


186-5 


1510 


300 
Dist. 


233-1 


188-8 


T.Rt. 


Dist 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


FOR 51 DEGRtaa. 
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[TABLB 5, 1 


Dist. 


Lat. 

oo-s 


Dep. 


DisU 


Lat. 
46-7 


Dep. 


Dist. 


Lat. 


Dep. 


DiBt. 
181 


Lat. 


Dep.' 


Dist. 


Lat. 


Dep. 


1 


00-6 


61 


89-2 


121 


92-7 


77-8 


138-7 


116-3 


241 


184:6 


154-9 


2 


01-5 


01-3 


62 


47-5 


39-9 


122 


93-5 


78-4 


182 


139-4 


117-0 


242 


185-4 


155'6 


a 


02-3 


01-9 


63 


48-3 


40-5 


123 


94-2 


79-1- 


183 


140-2 


1176 


243 


186-1 


166-2 


4 


03-1 


02-6 


64 


49-0 


41-1 


124 


95-0 


79-7 


184 


141-0 


118-3 


244 


186-9 


166-8 


5 


038 


03-2 


65 


49-8 


41-8 


125 


95-8 


80-3 


185 


141-7 


118-9 


245 


187-7 


157-5 


B 


04-6 


03-9 


66 


50-6 


42-4 


126 


96-5 


81*0 


186 


142-5 


119-6 


246 


188-4 


168-1 


7 


05-4 


04-5 


67 


51-3 


43-1 


127 


97-3 


81-6 


187 


143-3 


120-2 


247 


189-2 


168-8 


8 


06-1 


05-1 


68 


52-1 


43-7 


128 


98-1 


82-3 


188 


1440 


120-8 


248 


190-0 


169-4 


9 


06-9 


06-8 


69 


52-9 


44-4 


129 


98-8 


82-9 


189 


144-8 


121-5 


249 


190-7 


160-1 


10 
11 


07-7 
08-4 


06-4 


70 


53-6 
54-4 


45-0 
45'6 


130 
131 


99-6 


83-6 


190 


145-5 
146-3 


122-1 


260 
251 


191-5 


160-7 


07-1 


71 


100-4 


84-2 


191 


122-8 


192-3 


161-3 


12 


09-2 


07-7 


72 


65*2 


46-3 


132 


101-1 


84-8 


192 


147-1 


123-4 


262 


193-0 


162-0 


13 


10.0 


08-4 


73 


55-9 


46-9 


183 


101.9 


855 


193 


147-8 


124-1 


253 


193-8 


162-6 


14 


10-7 


090 


74 


56-7 


47-6 


134 


102-6 


86-1 


194 


148-6 


124-7 


254 


194-6 


163-3 


15 


11-5 


09-6 


75 


57-5 


48-2 


186 


103-4 


86-8 


195 


149-4 


125-3 


265 


195-3 


163-9 


16 


12-3 


10-3 


76 


58-2 


48-9 


136 


104-2 


87-4 


196 


160-1 


126-0 


256 


196-1 


164-6 


17 


13-0 


10-9 


77 


59-0 


495 


137 


104-9 


88-1 


197 


150-9 


126-6 


257 


196-9 


165-2 


18 


13-8 


11-6 


78 


59-8 


501 


138 


105-7 


88-7 


198 


151-7 


127-3 


258 


197-6 


165-8 


19 


14-6 


12-2 


79 


60-5 


60-8 


139 


106-5 


89-3 


199 


152-4 


127-9 


259 


198-4 


166-5 


20 
21 


15-3 
161 


12-9 


80 


61-3 
620 


51-4 


140 


107-2 


90-0 
90-6 


200 
201 


153-2 


128-6 


260 


199-2 


167-1 


13'5 


81 


52-1 


141 


108-0 


164-0 


129-2 


261 


199-9 


167-8 


22 


16-9 


141 


82 


62-8 


52-7 


142 


108-8 


91-3 


202 


154-7 


129-8 


262 


20C-7 


168-4 


23 


17-6 


14-8 


83 


63-6 


53-4 


143 


109-5 


91-9 


208 


165-5 


130-6 


263 


201-5 


169-1 


24 


18-4 


15-4 


84 


64-3 


54-0 


144 


110-3 


92-6 


204 


156-3 


131-1 


264 


202-2 


169-7 


25 


19-2 


16-1 


85 


65-1 


54-6 


145 


111-1 


93-2 


205 


157-0 


131-8 


266 


203-0 


170-3 


26 


19-9 


16-7 


86 


65-9 


55-3 


146 


111-8 


93-8 


206 


157-8 


132-4 


266 


2038 


171-0 


27 


20-7 


17-4 


87 


66-6 


55-9 


147 


112-6 


94-5 


207 


168-6 


1331 


267 


204-6 


171-6 


28 


21-4 


18-0 


88 


67-4 


56-6 


148 


113-4 


95-1 


208 


159-3 


133-7 


268 


2P6-S 


172-3 


29 


22-2 


18-6 


89 


68-2 


57-2 


149 


114-1 


95-8 


209 


160-1 


134-3 


269 


206-1 


172 9 


SO 
31 


23-0 
23-7 


19-3 


90 


68-9 
69-7 


57-9 


150 


114-9 


96-4 


210 
211 


160-9 


185-0 


270 


206-8 


173-6 


19-9 


91 


58-5 


151 


115-7 


97-1 


161-6 


135-6 


271 


207-6 


174-2 


32 


24-5 


20-6 


92 


70-5 


59-1 


152 


116-4 


97-7 


212 


162-4 


136-3 


272 


208-4 


174-8 


83 


25-3 


21-2 


93 


71-2 


59-8 


153 


117-2 


98-3 


213 


163-2 


136-9 


273 


209-1 


176-6 


34 


26-0 


21-9 


94 


72-0 


60-4 


154 


118-0 


99-0 


214 


163-9 


137-6 


274 


2099 


176-1 


85 


26'8 


22-5 


95 


72-8 


611 


155 


118.7 


99-fi 


215 


164-7 


138-2 


275 


210-7 


176-8 


36 


27-6 


231 


96 


73-6 


61-7 


156 


119-5 


100-3 


216 


165-5 


138-8 


276 


211-4 


177-4 


37 


28-3 


23-8 


97 


74-3 


62-4 


157 


120-3 


100-9 


217 


166-2 


139-6 


277 


212-2 


178-1 


38 


291 


24-4 


98 


75-1 


630 


158 


121-0 


101-6 


218 


167-0 


140.1 


278 


218-0 


178-7 


39 


29-9 


251 


99 


75-8 


63-6 


159 


121-8 


102-2 


219 


167-8 


140-8 


279 


218-7 


179-8 


40 
41 


30-6 
31-4 


25-7 


100 


766 
77-4 


64*3 


160 


122-6 


102-8 


220 


168-5 


141-4 


280 
281 


214-5 


180H) 


26-4 


101 


649 


161 


123-3 


108-5 


221 


169-3 


142-1 


215-8 


180-6 


42 


32-2 


27-0 


102 


78-1 


65-6 


162 


124-1 


104-1 


222 


170-1 


142-7 


282 


216-0 


181-3 


43 


329 


27*6 


103 


78-9 


66-2 


163 


124-9 


104-8 


223 


170-8 


143-3 


2a3 


216-8 


181-9 


44 


33-7 


28-3 


104 


79-7 


6&8 


164 


125-6 


105-4 


224 


171-6 


144-0 


284 


217-6 


182-6 


45 


34-6 


28-9 


105 


80-4 


67-5 


165 


126-4 


106-1 


225 


172-4 


144-6 


285 


218-3 


183-2 


46 


85-2 


29-6 


106 


81-2 


68-1 


166 


127-2 


106-7 


226 


173-1 


145-3 


286 


219-1 


1888 


47 


36-0 


30-2 


107 


82-0 


68-8 


167 


127-9 


107-3 


227 


178-9 


146-9 


287 


219-9 


184-5 


48 


36*8 


30-9 


108 


82-7 


69-4 


168 


128-7 


108-0 


228 


174-7 


146-6 


288 


220-6 


186-1 


49 


37-6 


31-5 


109 


83-5 


70-1 


169 


129-5 


108-6 


229 


176-4 


147-2 


289 


221-4 


185-8 


50 


38-3 


82-1 


110 


84-3 
85-0 


70-7 


170 


130-2 


109-3 


230 


176-2 


147-8 


290 


222-2 


1864 


51 


S9-1 


32-8 


111 


71-8 


171 


181-0 


109-9 


231 


177-0 


148-5 


291 


2229 


187-1 


52 


39-8 


33-4 


112 


85-8 


720 


172 


181-8 


110-6 


232 


177-7 


149-1 


292 


228-7 


187-7 


53 


40-6 


341 


113 


86-6 


72-6 


178 


182-5 


111-2 


233 


178-5 


149-8 


293 


224-6 


188-8 


64 


41-4 


34-7 


114 


87-3 


73-8 


174 


133-3 


111-8 


234 


179-8 


150-4 


294 


226-2 


189-0 


55 


42-1 


85-4 


115 


88-1 


73-9 


175 


134-1 


1125 


285 


180-0 


161-1 


296 


226K) 


189-6 


56 


42*9 


36-0 


116 


88-9 


74-6 


176 


134-8 


113-1 


236 


180-8 


151-7 


296 


226-7 


190-8 


57 


43-7 


36-6 


117 


89-6 


75-2 


177 


135-6 


113-8 


237 


181-6 


152-3 


297 


227-6 


190-9 


58 


44-4 


37*3 


118 


90-4 


75-8 


178 


136-4 


114-4 


238 


182-3 


153-0 


298 


228-3 


191-6 


59 


45-2 


37-9 


119 


91-2 


76'5 


179 


137-1 


1151 


239 


183-1 


153-6 


299 


229-0 


192-2 


60 


46-0 
Dep. 


88-6 


120 


91-9 
Dep. 


771 


180 


137-9 


115-7 


240 


183-9 


154-3 800 


229-8 


192-8 


Oiit. 


Lat. 


Dist. 


Lat. 


Diit 


Dep. 


Lat. Dist. 


Dep. 


Lat. Dist 


Dep. 


LBt. 




1 


rOR 50 DKORBS8. 


1 
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Oi»t 

1 


T.ftt.. 
008 


Dep. 


out. 


Lat. 
46-0 


Dep. 

40-0 


DUt. 
121 


Lat. 
91-8 


Dep. 


Dist. 


Lai. 


Dep. 


Diit. 


Lat. 


Dep. 


00-7 


61 


79-4 


181 


136-6 


118-7 


241 


181-9 


158-1 


2 


01-6 


01-3 


62 


46-8 


40-7 


122 


92-1 


80-0 


182 


187-4 


119-4 


242 


182-6 


158-8 


3 


02-8 


02-0 


68 


47-5 


41-8 


123 


928 


80-7 


183 


1381 


120-1 


248 


188-4 


159-4 


4 


030 


02-6 


64 


48-8 


42-0 


124 


936 


81-4 


184 


133-9 


120-7 


244 


184-1 


160-1 


5 


03-8 


03-3 


65 


49-1 


42-6 


125 


94-3 


82K) 


186 


139-6 


121-4 


245 


184-9 


160-7 


6 


04-5 


03-9 


66 


49-8 


43-8 


126 


961 


82-7 


186 


140-4 


122-0 


^46 


186-7 


161-4 


7 


05-3 


04-6 


67 


50-6 


44-0 


127 


95-8 


833 


187 


141-1 


122-7 


247 


186-4 


162-0 


8 


060 


05-2 


68 


51-8 


44-6 


128 


96-6 


84-0 


188 


141-9 


123-3 


248 


187-2 


162-7 


9 


06-8 


06-9 


69 


621 


46-8 


129 


97-4 


846 


189 


142-6 


1240 


249 


187-9 


163-4 


10 
11 


07-5 
083 


06-6 


70 


52-8 
5«-« 


45-9 


130 


98-1 


853 


190 


143-4 


124-7 


260 


188-7 
189-4 


164-0 


07-2 


71 


466 


131 


98-9 


85-9 


191 


1441 


125-3 


251 


164-7 


12 


09-1 


07-9 


72 


54-3 


47-2 


132 


99-6 


86-6 


192 


144-9 


126-0 


252 


190-2 


165-3 


13 


09-8 


08-5 


78 


65-1 


47-9 


133 


100-4 


87-3 


198 


1467 


126-6 


253 


190-9 


166-0 


14 


10'6 


09-2 


74 


65'8 


48-5 


184 


1011 


87-9 


194 


146-4 


127-3 


254 


191-7 


166-6 


16 


11-3 


098 


75 


56-6 


49^2 


186 


101-9 


88-6 


195 


147-2 


127-9 


256 


192-5 


167-3 


16 


121 


10-5 


76 


57-4 


49-9 


136 


102-6 


89-2 


196 


147-9 


128-6 


2^ 


193-2 


168-0 


17 


12-8 


11-2 


77 


58-1 


50-5 


187 


103-4 


89-9 


197 


148-7 


129-2 


257 


1940 


168-6 


18 


13-6 


11-8 


78 


689 


51-2 


188 


104-1 


90-5 


198 


149-4 


129-9 


258 


194-7 


169-3 


19 


14-3 


12-5 


79 


59-6 


518 


189 


104-9 


91-2 


199 


150 2 


130-6 


259 


195-5 


169-9 


20 
21 


151 
15-8 


181 


80 


60-4 
611 


626 


140 


105-7 


91-8 


200 


160-9 


131-2 


260 


196-2 


170-6 


13-8 


81 


63-1 


141 


106-4 


92-5 


201 


161-7 


131-9 


261 


197-0 


171-2 


22 


16-6 


14-4 


82 


61-9 


58-8 


142 


1072 


932 


202 


1625 


132-6 


262 


197-7 


1719 


23 


17-4 


151 


88 


62-6 


646 


143 


107-9 


93-8 


203 


168-2 


183-2 


268 


.198-5 


172-5 


24 


181 


15-7 


84 


63-4 


65-1 


144 


1087 


94-5 


204 


1640 


133-8 


264 


1992 


173 2 


25 


18-9 


16-4 


86 


64-2 


65-8 


145 


109-4 


951 


205 


154-7 


134-6 


266 


200-0 


1739 


26 


196 


17-1 


86 


64-9 


664 


146 


110-2 


95-8 


206 


156-6 


186-1 


266 


200-8 


174-5 


27 


20-4 


17-7 


87 


65-7 


571 


147 


110-9 


96-4 


207 


156-2 


136-8 


267 


201-6 


175-2 


28 


211 


18-4 


88 


66-4 


57-7 


148 


111-7 


971 


208 


1670 


136-5 


268 


202-3 


176-8 


29 


21-9 


19-0 


89 


67-2 


68-4 


149 


112-5 


97-8 


209 


157 7 


187-1 


269 


203-0 


176-6 


80 
81 


22-6 
234 


19-7 


90 


67-9 
687 


590 


150 


113-2 


98-4 


210 


1685 


137-8 


270 
271 


208-8 


177-1 


20-3 


91 


69-7 


151 


114-0 


99-1 


211 


159-2 


138-4 


204-5 


177-8 


32 


24-2 


21-0 


92 


69-4 


604 


152 


114-7 


99-7 


212 


160-0 


189-1 


272 


205'8 


178-4 


83 


24-9 


21-6 


93 


70-2 


610 


153 


115-5 


100-4 


218 


160-8 


189-7 


278 


2060 


1791 


34 


257 


22-3 


94 


70-9 


617 


154 


116-2 


1010 


214 


161-5 


140-4 


274 


206-8 


179-8 


86 


26-4 


230 


96 


71-7 


62-3 


155 


1170 


101-7 


215 


162-3 


1411 


276 


207-5 


180-4 


36 


27-2 


23-6 


96 


72-6 


630 


156 


117-7 


102-3 


216 


1630 


141-7 


276 


208-3 


181-1 


37 


27-9 


24-3 


97 


73-2 


636 


157 


118-5 


103-0 


217 


1688 


142-4 


277 


209-1 


181-7 


88 


28-7 


24-9 


98 


74-0 


64-3 


158 


119-2 


103-7 


218 


164-6 


1430 


278 


209-8 


182-4 


89 


29-4 


25-6 


99 


74-7 


64-9 


159 


120-0 


104-8 


219 


1663 


143-7 


279 


210-6 


183-0 


40 
41 


302 
30-9 


26*2 


100 


75-6 
76-2 


65-6 


160 


120-8 


1050 


220 
221 


166-0 


144-3 


280 
281 


211-3 


183-7 


26-9 


101 


66-3 


161 


121-6 


105-6 


166-8 


1450 


212-1 


184-4 


42 


31'7 


27-6 


102 


77*0 


66-9 


162 


122^3 


106-3 


222 


167-5 


145-6 


282 


2128 


I860 


43 


32-6 


28-2 


103 


77-7 


67-6 


163 


123-0 


106-9 


223 


168-3 


146-3 


283 


218-6 


1857 


44 


33-2 


28-9 


104 


78-6 


682 


164 


123-8 


107-6 


224 


169-1 


1470 


284 


214-3 


186-3 


46 


340 


29-5 


105 


79-2 


68-9 


166 


124-5 


108-2 


225 


169-8 


147-6 


286 


2151 


187-0 


46 


34-7 


30-2 


106 


800 


69-5 


166 


125-3 


108-9 


226 


170-6 


148*3 


286 


215-8 


187-6 


47 


855 


30-8 


107 


80'8 


70-2 


167 


126-0 


109-6 


227 


171-3 


148-9 


287 


216-6 


188-3 


48 


36*2 


31-6 


108 


81-5 


70-9 


168 


1268 


110-2 


228 


172-1 


149-6 


288 


217-4 


188-9 


49 


37-0 


32-1 


109 


82-8 


71-5 


169 


127-6 


110-9 


229 


172-8 


160-2 


289 


218-1 


189-6 


60 
51 


37-7 
88-5 


32*8 


110 


88-0 
838 


72-2 
72-8 


170 
171 


128-8 


111-5 


230 


173-6 


1509 


290 
291 


218-9 


190-8 


33-6 


HI 


129-1 


112-2 


231 


174-3 


151-5 


219-6 


190-9 


52 


89-2 


341 


112 


84-6 


78-5 


172 


129-8 


112-8 


282 


1751 


162-2 


292 


220-4 


191-6 


53 


40K) 


34-8 


113 


86-3 


741 


178 


180*6 


1185 


233 


176-8 


152-9 


293 


221-1 


192-2 


54 


408 


86-4 


114 


86-0 


74-8 


174 


181-3 


114-2 


284 


176-6 


153-5 


294 


221-9 


192-9 


55 


41-5 


861 


116 


86-8 


76-4 


176 


1321 


114-8 


235 


177-4 


154-2 


296 


222-6 


193-5 


66 


423 


867 


116 


87-6 


761 


176 


132-8 


115-6 


286 


178-1 


154-8 


296 


223-4 


194-2 


57 


430 


37-4 


117 


88-3 


76-8 


177 


133-6 


116-1 


237 


178-9 


155-5 


297 


224-1 


194-8 


68 


43-8 


381 


118 


891 


77-4 


178 


1848 


116-8 


288 


179-6 


166-1 


298 


2-249 


196-5 


59 


44-5 


38-7 


119 


89-8 


78-1 


179 


136-1 


117-4 


289 


180-4 


156-8 


299 


225-7 


196-2 


60 
DUk 


46-3 
Dep. 


39-4 


120 
Dist. 


90-6 
Dep. 


78-7 


180 


135-8 


118-1 


240 
Dist 


181-1 


157-5 


800 


226-4 


196-8 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Diit. 


Dep. 


Lat. 
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Dist. 


Lnt. 


Dep. 
00-7 


Dist. 
61 


Lat. 
45-3 


Dep 


DUt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Diet. 


Lat. 


Dep. 


1 


00-7 


40-8 


121 


89-9 


810 


181 


134-6 


121-1 


241 


179-1 


161-3 


2 


01-5 


01-3 


62 


461 


41*5 


122 


90-7 


81-6 


182 


1353 


121-8 


242 


179-8 


161-9 


8 


02-2 


02-0 


63 


46-8 


42-2 


123 


91*4 


823 


183 


1360 


122-5 


243 


180-6 


1626 


4 


03'U 


02-7 


64 


47-6 


42-8 


124 


92-1 


83 


184 


136-7 


1231 


244 


181-8 


163-3 


5 


037 


03-3 


65 


483 


43-6 


126 


92-9 


83-6 


185 


1375 


1238 


245 


182-1 


163*9 


6 


04-5 


040 


66 


490 


44-2 


126 


93-6 


843 


186 


1382 


1245 


246 


182-8 


164*6 


7 


05-2 


04-7 


67 


49-8 


44-8 


127 


94-4 


85-0 


187 


1390 


1261 


247 


183-6 


165-8 


R 


a59 


05-4 


68 


50-5 


45-5 


128 


95-1 


85-6 


188 


189-7 


125-8 


248 


184-8 


166*9 


9 


06-7 


06-0 


69 


61-3 


46-2 


129 


959 


86-3 


189 


140-6 


126-6 


249 


185-0 


166*6 


10 
11 


07-4 
08-2 


06-7 


70 


62-0 
52-8 


46-8 


130 


96-6 


87-0 


190 


141-2 


127-1 


250 


185-8 


167-3 


07-4 


71 


47-5 


131 


97-4 


87-7 


191 


141-9 


127-8 


251 


1865 


168-0 


12 


08-9 


080 


72 


53-5 


48-2 


132 


98-1 


88-3 


192 


1427 


128-6 


262 


187-8 


168-6 


18 


09-7 


08-7 


73 


54-2 


48-8 


133 


98-8 


890 


193 


143-4 


129-1 


263 


183-0 


169*3 


14 


10-4 


09-4 


74 


55-0 


495 


134 


996 


89-7 


194 


144-2 


129-8 


264 


1888 


1700 


15 


ll-l 


10-0 


75 


55-7 


60-2 


135 


100-3 


90-3 


196 


144-9 


130-6 


255 


189-6 


170-6 


16 


11-9 


107 


76 


565 


609 


136 


101-1 


910 


196 


145-7 


131-1 


256 


190-2 


171*8 


17 


12-6 


11-4 


77 


67-2 


51-5 


137 


101-8 


91-7 


197 


146-4 


131-8 


257 


191-0 


172K) 


18 


18-4 


12-0 


78 


68-0 


52-2 


138 


102-6 


92-3 


198 


1471 


132-6 


258 


191-7 


172*6 


19 


14-1 


12-7 


79 


587 


52-9 


139 


103-3 


930 


199 


147-9 


133-2 


259 


192-6 


178-3 


20 
21 


14-9 
15-6 


13-4 


80 


59-5 
60-2 


53-5 
54-2 


140 
141 


104-0 


93-7 


200 


148-6 
149-4 


133-8 


260 
261 


1932 


1740 


141 


81 


104-8 


94-3 


201 


134-6 


1940 


174-6 


22 


16-3 


14-7 


82 


60-9 


64-9 


142 


105-5 


950 


202 


1501 


135-2 


262 


194-7 


175-3 


28 


171 


15-4 


83 


61-7 


55-5 


143 


106-3 


95-7 


203 


150-9 


136-8 


263 


1954 


1760 


24 


17-8 


161 


84 


62-4 


66-2 


144 


107-0 


96-4 


204 


161-6 


136-5 


264 


196-2 


1767 


25 


18-6 


16-7 


85 


63-2 


66-9 


145 


107-8 


97-0 


205 


162-3 


137-2 


265 


196-9 


177-3 


26 


19-3 


17-4 


86 


63-9 


57-6 


146 


108-6 


97-7 


206 


163-1 


137-8 


266 


197-7 


1780 


27 


20-1 


181 


87 


64-7 


68-2 


147 


109-2 


98-4 


207 


163-8 


138-5 


267 


198-4 


178-7 


28 


20-8 


18-7 


88 


65-4 


58-9 


148 


110-0 


99-0 


208 


164-6 


139-2 


268 


199-2 


179-3 


29 


21-6 


19-4 


89 


66-1 


69-6 


149 


110-7 


99-7 


209 


165-3 


1S9-8 


269 


199-9 


180-0 


80 
81 


22-3 
23-0 


20-1 


90 


669 

* 

67-6 


60-2 


150 


111-6 
112-2 


100-4 


210 
211 


1561 


140-6 


270 
271 


200-6 


180-7 


20-7 


91 


60-9 


151 


101-0 


156-8 


141-2 


201-4 


181-3 


82 


23-8 


21-4 


92 


68-4 


61-6 


152 


1130 


101-7 


212 


157-6 


141-9 


272 


202-1 


182-0 


83 


24-5 


22-1 


93 


691 


62-2 


153 


113-7 


102-4 


213 


168-3 


142-6 


278 


202-9 


182-7 


84 


25-8 


22-8 


94 


699 


62-9 


154 


114-4 


103-0 


214 


169-0 


143-2 


274 


203-6 


183-3 


.85 


260 


23-4 


95 


70-6 


63-6 


155 


115-2 


103-7 


215 


159-8 


143-9 


276 


204-4 


184-0 


86 


26-8 


241 


96 


71-3 


64-2 


166 


116-9 


1044 


216 


160-5 


144-5 


276 


206-1 


184-7 


87 


275 


24-8 


97 


72-1 


649 


167 


116-7 


105-1 


217 


161-3 


145*2 


277 


205-9 


185-3 


88 


28-2 


25-4 


98 


72-8 


656 


158 


1174 


105-7 


218 


1620 


145-9 


278 


206*6 


186-0 


89 


29-0 


261 


99 


73-6 


66-2 


159 


118-2 


106-4 


219 


162-7 


146-6 


279 


207-3 


186-7 


40 
41 


29-7 
80-5 


26-8 


100 


74-3 
75-1 


66-9 


160 


118-9 


107-1 


220 


163-5 


147-2 


2S0 


2081 


187-4 


27-4 


101 


67-6 


161 


119-6 


107-7 


221 


164-2 


147-9 


281 


208-8 


188*0 


42 


81-2 


28-1 


102 


75-8 


68-3 


162 


120-4 


108-4 


222 


1650 


148-6 


282 


2096 


188-7 


48 


82-0 


28-8 


103 


76-5 


68-9 


163 


121-1 


1091 


223 


1667 


149-2 


283 


210-8 


189-4 


44 


82-7 


294 


104 


77-3 


69-6 


164 


121-9 


109-7 


224 


1665 


149-9 


284 


211-1 


190-0 


45 


834 


301 


105 


78-0 


70-3 


165 


122-6 


110-4 


225 


167-2 


150-6 


286 


211-8 


190-7 


46 


84-2 


30-8 


106 


78-8 


70-9 


166 


123-4 


111-1 


226 


168-0 


151-2 


286 


212-5 


191-4 


47 


34-9 


31-4 


107 


79-5 


71-6 


167 


124-1 


111-7 


227 


168-7 


161-9 


287 


213-3 


1920 


48 


35-7 


321 


108 


80-3 


72-3 


168 


124-8 


112-4 


228 


169-4 


152-6 


288 


214-0 


192-7 


49 


86-4 


32-8 


109 


81-0 


72-9 


169 


125-6 


J13-1 


229 


170-2 


153-2 


289 


214-8 


193-4 


50 
51 


37-2 
87-9 


a3-5 

341 


110 
111 


81-7 
825 


73-6 
74-3 


170 
171 


126-3 


118-8 


230 


170-9 


153-9 


290 
291 


215-5 


194-0 


127-1 


1144 


281 


171-7 


154-6 


2163 


194-7 


52 


38-6 


34-8 


112 


83-2 


74-9 


172 


127-8 


1151 


232 


172-4 


156-2 


292 


217-0 


195-4 


58 


39-4 


35-5 


113 


840 


76-6 


173 


128-6 


115-8 


288 


173-2 


155-9 


293 


217-7 


196-1 


54 


40-1 


361 


114 


84-7 


76-3 


174 


129-3 


116-4 


234 


173-9 


166-6 


294 


218-5 


196-7 


55 


409 


36-8 


115 


85-6 


77-0 


176 


130-1 


117-1 


235 


174-6 


157-2 


295 


219-2 


1974 


56 


41*6 


37-6 


116 


86*2 


77-6 


176 


130-8 


117-8 


236 


175-4 


167-9 


296 


220-0 


198-1 


57 


42-4 


38-1 


117 


86-9 


788 


177 


131-5 


118-4 


237 


176-1 


158-6 


297 


2207 


198-7 


58 


43-1 


38-8 


118 


87-7 79-0 


178 


132-3 


119-1 


238 


176-9 


159-3 


298 


221-5 


199-4 


59 


48-8 


39-5 


119 


88-4;79-6 


179 


188-0 


119-8 


239 


177-6 


159-9 


299 


222*2 


200*1 


60 '44-6 
Dist.' Dep. 


40-1 


120 


89-2 
Dep. 


80-3 


180 


133-8 


120-4 


240 
Dist. 


178-4 


160-6 


800 


2229 


200-7 


Lat. 


Dist. 


Lat. 


loiit. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 
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88 


Dist. 
1 


Trfit. 
00-7 


D«pj 


Otat. 


Lat. 
44-6 


Dep.|Di8t. 


Lat. 


Dep. 


Dtet. 


Lat. 


Dep. 


DUt. 


Lat. 


Dep. 


00-7 


61 


41-6 


121 


8H-5 


82-6 


181 


132-4 


123-4 


241 


176-8 


164-4 


2 


015 


01-4 


62 


458 


428 


122 


89-2 


83-ft 


182 


138-1 


1241 


242 


1770 


165-0 


8 


02-2 


02-0 


63 


461 


480 


123 


90-0 


83-9 


183 


188-8 


124-8 


248 


177-7 


165'7 


4 


02-9 


02-7 


64 


46-8 


48-6 


124 


90-7 


84-6 


184 


134-6 


125-6 


244 


178-5 


166-4 


5 


03-7 


08-4 


65 


47-5 


44-8 


125 


91-4 


86-2 


185 


1358 


126-2 


245 


179-2 


167-1 


6 


04;4 


04-1 


66 


48-3 


450 


126 


922 


85-9 


186 


186-0 


126-9 


246 


179-9 


167-8 


7 


05-1 


04-8 


67 


49-0 


45-7 


127 


92^ 


86-6 


187 


136-8 


127-5 


247 


.1806 


168-5 


8 


05-9 


05-5 


68 


49-7 


46-4 


128 


93-6 


87-3 


188 


137-6 


1282 


248 


181-4 


169-1 


9 


06-6 


06-1 


69 


50-5 


471 


129 


94-3 


880 


189 


138-2 


128-9 


.249 


182-1 


169-8 


10 
11 


07-3 
08-0 


06-8 


70 


61-2 
51-9 


47-7 
48-4 


180 
131 


95-1 


88*7 


190 
191 


139-0 


129-6 


250 


182-8 


170-6 


07-5 


71 


95-B 


89-8 


139-7 


130-3 


251 


183-6 


171-2 


12 


08-8 


06-2 


72 


52*7 


49-1 


132 


96-5 


90-0 


192 


140-4 


1809 


252 


184-3 


171*9 


13 


095 


08-9 


73 


53-4 


49-8 


133 


97-8 


90-7 


193 


141-2 


181-6 


253 


185-0 


172»5 


14 


10-2 


09-5 


74 


641 


50-5 


134 


980 


91-4 


194 


141-9 


132-8 


254 


185-8 


1782 


15 


110 


10-2 


75 


54-9 


5M 


135 


98-7 


92-1 


195 


142-6 


1330 


255 


186-6 


178-9 


16 


11-7 


10-9 


76 


55-6 


51-8 


136 


99*5 


92-8 


196 


143-3 


1337 


256 


187-2 


174-6 


17 


12-4 


11-6 


77 


66-8 


52-5 


137 


100-2 


98-4 


197 


144-1 


184-4 


257 


188-0 


175-8 


18 


13-2 


12-3 


78 


57-0 


582 


138 


100-9 


941 


198 


144-8 


1350 


258 


188-7 


176-0 


19 


13-9 


13-0 


79 


57-8 


58'9 


139 


1017 


94-8 


199 


146-5 


135-7 


259 


1894 


176-6 


20 
21 


14-6 
15-4 


136 


80 


58-5 
59*2 


54-6 


140 


102-4 


95-5 


200 
201 


1468 


136-4 


260 
261 


190-2 


177-3 


14-3 


81 


552 


141 


1081 


96-2 


1470 


137-1 


190-9 


178-0 


22 


16-1 


15-0 


82 


60-0 


56-9 


142 


1089 


96-8 


202 


147-7 


137-8 


262 


191-6 


178-7 


23 


16-8 


15-7 


83 


60-7 


66-6 


143 


104-6 


97-6 


203 


1486 


138-4 


263 


1923 


179-4 


24 


17-6 


16-4 


84 


61-4 


57-3 


144 


105-3 


98-2 


204 


149-2 


1391 


264 


193-1 


180-0 


25 


183 


17-0 


85 


62-2 


580 


145 


106-0 


98-9 


205 


149-9 


189 8 


265 


198-8 


180-7 


26 


19-0 


17-7 


86 


62-9 


58-7 


146 


1068 


99-6 


206 


150-7 


140-6 


266 


194-6 


181-4 


27 


19-7 


18-4 


87 


63-6 


59-3 


147 


107-5 


100-3 


207 


151-4 


141-2 


267 


195-3 


182-1 


28 


205 


19-1 


88 


64-4 


600 


148 


108-2 


100-9 


208 


1521 


141-9 


268 


196-0 


182-8 


29 


21-2 


19-8 


89 


661 


60-7 


149 


109-0 


101-6 


209 


152-9 


1426 


269 


196-7 


183-6 


30 
31 


21-9 
22-7 


20-5 
21-1 


90 
91 


66-8 
66-6 


61-4 
62-1 


150 
151 


109-7 


1028 


210 


1536 


143-2 


270 


197'5 


184-1 


110-4 


103-0 


211 


1648 


143-9 


271 


198-2 


184-8 


32 


234 


21-8 


92 


67-8 


62-7 


152 


111-2 


103-7 


212 


1560 


144-6 


272 


198-9 


185-5 


33 


241 


22-5 


93 


680 


63-4 


153 


111-9 


104-3 


213 


1668 


145-3 


273 


1997 


186-2 


34 


24-9 


23-2 


94 


68-7 


641 


154 


112-6 


105-0 


214 


1565 


145-9 


274 


2004 


186-9 


35 


25-6 


23-9 


95 


69*5 


64-8 


155 


113-4 


105-7 


215 


1572 


146-6 


275 


2011 


187-5 


36 


263 


24-6 


96 


70-2 


65-6 


156 


1141 


106-4 


216 


158-0 


147'3 


276 


2019 


188-2 


37 


271 


25-2 


97 


70-9 


66-2 


167 


114-8 


1071 


217 


158-7 


148-0 


277 


2026 


188-9 


38 


27-8 


25-9 


98 


71-7 


66-8 


158 


1156 


107-8 


218 


159-4 


148-7 


278 


203-3 


189-6 


39 


28-5 


26-6 


99 


72-4 


67-6 


159 


116-3 


108-4 


219 


160-2 


1494 


279 


204-0 


190-8 


40 


29-3 
30-0 


27-3 


100 


781 
739 


682 
68-9 


160 
161 


117-0 


109-1 


220 
221 


1609 


150-0 


280 


204-8 


1910 


41 


280 


101 


117-7 


109-8 


161-6 


160-7 


281 


2056 


191-6 


42 


30-7 


28-6 


102 


74-6 


69-6 


162 


118-5 


110-5 


222 


1624 


151-4 


282 


206-2 


192-3 


43 


31-4 


293 


103 


75-8 


70-2 


163 


1192 


111-2 


223 


1631 


152-1 


2a3 


207-0 


193-0 


44 


32-2 


30-0 


104 


761 


70-9 


164 


119-9 


111-8 


224 


163-8 


152-8 


284 


207-7 


193-7 


45 


329 


30-7 


105 


76-8 


71-6 


166 


120-7 


112-6 


226 


164-6 


163-4 


285 


208-4 


194-4 


46 


33-6 


81-4 


106 


77-5 


72-8 


166 


121-4 


118-2 


226 


165 3 


154-1 


286 


209-2 


195-1 


47 


34*4 


321 


107 


78-3 


73-0 


167 


122-1 


113-9 


227 


1660 


154-8 


287 


209-9 


195-7 


48 


35-1 


32-7 


108 


790 


73-7 


168 


122-9 


114-6 


228 


166 7 


1556 


288 


210-6 


196-4 


49 


358 


33:4 


109 


79-7 


74-3 


169 


123-6 


116-8 


229 


167-5 


1562 


289 


211-4 


1971 


50 
61 


86-6 
37-3 


341 


110 


80*4 
81-2 


760 


170 


124-3 
126-1 


115-9 


280 
231 


168-2 


156-9 


290 


2121 


197-8 


34-8 


HI 


75-7 


171 


116-6 


168-9 


157-5 


291 


212-8 


198-6 


52 


38-0 


35-5 


112 


81-9 


76-4 


172 


1258 


117-3 


232 


169-7 


158-2 


292 


213-6 


199-1 


53 


38-8 


361 


113 


826 


77-1 


173 


126-5 


1180 


233 


170-4 


168-9 


293 


214-3 


199-8 


54 


89-5 


86-8 


114 


83-4 


77-7 


174 


127-3 


118-7 


284 


1711 


159-6 


294 


2150 


200-5 


55 


40-2 


37-5 


115 


84-1 


78-4 


176 


1280 


119-8 


235 


171-9 


160-3 


295 


215-7 


201-2 


56 


41-0 


382 


116 


84-8 


79*1 


176 


1287 


120-0 


236 


172-6 


161-0 


296 


216-5 


201-9 


57 


41-7 


38-9 


117 


85-6 


79*8 


177 


129*4 


120-7 


287 


173-3 


161-6 


297 


217-2 


202*6 


58 


42-4 


39-6 


118 


86-3 


80-5 


178 


130-2 


121-4 


288 


174-1 


162-8 


298 


217'9 


203*2 


59 


43-1 


40-2 


119 


87-0 


81-2 


179 


130-9 


122-1 


239 


174-8 


1630 


299 


218-7 


203-9 


60 
DUt. 


43-9 
Dtp. 


40-9 


120 


87-8 
Dep. 


81-8 


180 


181-6 


122-8 


240 
Diat. 


1766 


163-7 


800 


219-4 


204*6 
Lat. 


Lat. 


Diit. 


Lat.'Diit. 


Dep. 


Lat. 


Dep. 


Lat. 


Diat. 


Dep. 




70B 47 


' DEaRBES. 




N 





84 DISTVBKirOS OF LATTTUOB AKD DKPABTUBK TOB 44 DBaBBBB. 


[TABtB 5. 1 




Dist. 

1 


Lat. 
00-7 


Dep. 


DUt. 


Lat. 
48-9 


Dep. 


Dist. 


TAt 


Dep. 


Diit. 


Lat. 


Dep. piit.] 


Lat. 


Dep. 




00-7 


61 


42-4 


121 


87-0 


84*1 


181 


180-2 


125-7 


241 


178-4 


167*4 




2 


01-4 


01-4 


62 


44-6 


48*1 


122 


87-8 


84-7 


182 


180-9 


126-4 


242 


174*1 


168-1 




8 


02-2 


02-1 


63 


45-8 


43-8 


128 


8H-5 


85-4 


188 


181-6 


127'1 


248 


174*8 


168-8 




4 


02-9 


02*8 


64 


46-0 


44-5 


124 


89-2 


86-1 


184 


182-4 


127-8 


244 


176*6 


169*6 




6 


a3-6 


08*5 


66 


46-8 


46-2 


125 


899 


86-8 


186 


188-1 


12&5 


246 


176-2 


170*2 




6 


04-3 


04*2 


66 


47-5 


468 


126 


90*6 


87-5 


186 


188-8 


129-2 


246 


177*0 


170-9 




7 


06-0 


04-9 


67 


482 


46-6 


127 


91-4 


88*2 


187 


184-5 


1299 


247 


177*7 


171-6 




8 


05-8 


05'6 


68 


48-9 


47-2 


128 


92-1 


88-9 


188 


185-2 


180-6 


248 


178-4 


172*8 




9 


06-6 


06-3 


69 


49-6 


47-9 


129 


92-8 


89-6 


189 


136-0 


181-8 


249 


179-1 


178-0 




10 
11 


07-2 
07-9 


06-9 


70 


50-4 
611 


48-6 


130 


93-5 


90-8 


190 


186-7 


1820 


250 


179-8 


178-7 




07-6 


71 


493 


131 


94-2 


91-0 


191 


187-4 


182-7 


261 


180-6 


174-4 




12 


08-6 


08-3 


72 


61-8 


600 


132 


96-0 


91-7 


192 


188-1 


188-4 


252 


181-8 


176*1 




13 


09-4 


090 


73 


52-5 


50-7 


133 


95-7 


92-4 


193 


138-8 


1841 


263 


182*0 


176-7 




14 


10-1 


09-7 


74 


58'2 


51-4 


184 


96-4 


931 


194 


139-6 


134-8 


254 


182*7 


176-4 




15 


10-8 


10-4 


75 


54-0 


52-1 


136 


97-1 


938 


195 


140-3 


136-5 


265 


188-4 


177-1 




16 


11-5 


111 


76 


54-7 


528 


136 


97-8 


94-6 


196 


141-0 


1862 


266 


184-2 


177-8 




17 


12-2 


11-8 


77 


65-4 


53-5 


137 


98-5 


95-2 


197 


141^ 


m-s 


267 


1849 


178-5 




18 


12-9 


12-5 


78 


56-1 


54-2 


138 


99 3 


96-9 


198 


142-4 


187-B^ 


.^ 


185-6 


179-2 




19 


13-7 


13-2 


79 


56-8 


54-9 


139 


100-0 


96-6 


199 


143-1 


138-2 


2^ 


•^2 


179-9 




20 
21 


14-4 
15-1 


13-9 


80 


57-5 
583 


55-6 


140 


100-7 
101-4 


97-3 


200 


1489 


138-9 


260 


le^^ 


180-6 




14-6 


81 


56-3 


141 


97-9 


201 


144-6 


189-6 


261 


187-7 


<e2 




22 


16 8 


15-3 


82 


59-0 


670 


142 


1021 


98-6 


202 


145-3 


140-3 


262 


188-5 


ife 




23 


16-5 


160 


83 


597 


57'7 


143 


102-9 


99-3 


203 


146-0 


141-0 


263 


189-2 


18^ 




24 


17-3 


16-7 


84 


60-4 


58-4 


144 


103-6 


100-0 


204 


146-7 


141-7 


264 


189-9 


I&3-4I 




26 


18-0 


17-4 


85 


611 


69-0 


145 


104-3 


100-7 


205 


147-5 


142-4 


265 


190-6 


184*1 




26 


18-7 


18-1 


86 


61-9 


59-7 


146 


106-0 


101-4 


206 


148-2 


143-1 


266 


191-3 


184-8 




27 


19-4 


18-8 


87 


62-6 


60-4 


147 


106-7 


102-1 


207 


148-9 


143-8 


267 


192-1 


185-5 




28 


20-1 


19-5 


88 


633 


61-1 


148 


106-5 


102-8 


208 


149-6 


144-5 


268 


192-8 


186-2 




29 


20-9 


20-1 


89 


64-0 


61-8 


149 


107-2 


108-5 


209 


1603 


146-2 


269 


193-5 


186-9 




30 
31 


21*6 
22-3 


20-8 


90 


64-7 
65-6 


62-5 


160 


107-9 


104-2 


210 


151-1 


145-9 


270 


194-2 


187-6 




21-6 


91 


63-2 


161 


1086 


104-9 


211 


151-8 


146-6 


271 


194-9 


188-3 




32 


23-0 


22-2 


92 


66-2 


63-9 


162 


109-3 


106-6 


212 


152-5 


147-8 


272 


1967 


188-9 




33 


23-7 


22-9 


93 


66-9 


64-6 


153 


110-1 


106-3 


213 


168-2 


148-0 


273 


196-4 


189-6 




34 


24-5 


236 


94 


67-6 


663 


154 


110-8 


107-0 


214 


163-9 


148-7 


274 


197-1 


190-3 




35 


25-2 


24-3 


95 


68-3 


66-0 


155 


111-5 


107-7 


215 


1647 


149-4 


275 


197-8 


191-0 




36 


269 


250 


96 


69-1 


66-7 


156 


112-2 


108-4 


216 


165-4 


150-0 


276 


198-6 


191-7 




37 


26-6 


26-7 


97 


698 


67-4 


157 


112-9 


109-1 


217 


156-1 


150-7 


277 


199*3 


192-4 




38 


27-3 


26-4 


98 


70-5 


68-1 


158 


113-7 


109-8 


218 


156-8 


151-4 


278 


200-0 


1931 




39 


28-1 


27-1 


99 


71-2 


68-8 


159 


114-4 


110-6 


219 


167-6 


1521 


279 


200-7 


193-8 




40 
41 


28-8 
29-5 


27-8 
28-5 


100 
101 


71-9 
72-7 


69-6 
70-2 


160 
161 


115-1 


IIM 


220 


158-3 


162-8 


280 


201*4 


194-6 




115-8 


111-8 


221 


1690 


168-5 


281 


202*1 


1962 




42 


80-2 


29-2 


102 


73-4 


70-9 


162 


116-5 


112-5 


222 


159*7 


164-2 


282 


202-9 


196-9 




43 


30-9 


29-9 


103 


741 


71-6 


163 


117-3 


113-2 


223 


160-4 


164-9 


283 


203-6 


196-6 




44 


31-7 


30-6 


104 


74*8 


72-2 


164 


1180 


113-9 


224 


161-1 


166-6 


284 


204-8 


197-8 




45 


32-4 


31-3 


105 


75-5 


72-9 


166 


118-7 


114-6 


225 


161-9 


166-8 


285 


206-0 


198-0 




46 


331 


32-0 


106 


76-3 


78-6 


166 


119-4 


115-3 


226 


162-6 


167-0 


286 


206-7 


1987 




47 


33-8 


32-6 


107 


77*0 


74-3 


167 


120-1 


1160 


227 


168-8 


167-7 


287 


206-6 


199*4 




48 


34-5 


333 


108 


77-7 


75 


168 


120-8 


116-7 


228 


164-0 


168-4 


288 


207-2 


200-1 




49 


35'2 


34-0 


109 


78-4 


75-7 


169 


121-6 


117-4 


229 


164-7 


159-1 


289 


207-9 


200-8 




60 


36-0 
36-7 


34-7 
35-4 


110 
111 


79-1 
79-8 


76-4 


170 


122-3 
123-0 


118-1 


280 


165-4 


159-8 


290 


208-6 


201-6 




51 


77-1 


171 


118-8 


281 


166-2 


160-5 


291 


209-8 


202*1 




52 


37-4 


361 


112 


80-6 


77-8 


172 


123-7 


119-5 


282 


166-9 


161-2 


292 


210-0 


202*8 




53 


38-1 


36-8 


113 


81-3 


78-5 


173 


124-4 


1202 


233 


167-6 


161-9 


298 


210-8 


203*6 




54 


38-8 


37-5 


114 


82-0 


79-2 


174 


125-2 


120-9 


284 


1688 


162-6 


294 


211-6 


204-2 




66 


39-6 


38-2 


115 


82-7 


79-9 


176 


125-9 


121-6 


235 


169-0 


163-2 


296 


212-2 


204-9 




56 


40-3 


38-9 


116 


aB-4 


80-6 


176 


126-6 


122-3 


236 


169-8 


168-9 


296 


212*9 


206-6 




57 


41-0 


396 


117 


84-2 


81-3 


177 


127-3 


128-0 


287 


170-5 


164-6 


297 


218-6 


206-8 




58 


41-7 


403 


118 


84-9 82-0 


178; 1280 


128-6 


288 


171-2 


166*8 


298 


214*4 


207*0 




59 


42-4 


41-0 


119 


85-682-7 


179 128-8 


124-8 


289 


171-9 


1660 


299 


216*1 


207*7 


j 60 j43-2i 


417\ 


120i 


863^83-4 


180 
Dittt. 


129-5 


126-0 


240 


1726 


166-7 


300 


215-8 


208-4 


^ 


to^/z 


^ep.jl 


^atji 


)iMt.l. 


Dep.l 


Lat. I 


IDep. 


Lat. \D'ut. 


fDep. \ lAt. ^ 


^iift. 


^ li«?. 


I l*«.t. 



FOB 46 DB0KBB8. 



TABLE S.] 


DITFEBEKOB OV LATITUDE 


AND DEPABTUBB FOB 45 DBOBBB8. 85 | 


Oitt. 


Lat. 


Dep. 


Diat. 


Lat. 
43-1 


Dep. 


Diat. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Diat. 


Lat. 


Dep. 1 


1 


00-7 


00-7 


61 


43-1 


121 


85-6 


86-6 


181 


128-0 


128-0 


241 


170-4 


170-4 


2 


01-4 


01-4 


62 


43-8 


43*8 


122 


863 


86-3 


182 


128-7 


128-7 


242 


171-1 


171-1 


3 


02-1 


02-1 


63 


44-5 


44-6 


123 


87-0 


87-0 


183 


129-4 


129-4 


243 


171-8 


171-8 


4 


02-8 


02?8 


64 


45-3 


45-3 


124 


87-7 


87-7 


184 


180-1 


130-1 


244 


172-6 


172-5 


5 


03-5 


03-5 


65 


46-0 


46-0 


125 


88-4 


88-4 


185 


130-8 


130-8 


246 


173-2 


178-2 


6 


04-2 


04-2 
04-9 


66 


46-7 


46-7 


126 


89*1 


891 


186 


131-5 


131-5 


246 


173-9 


173-9 


7 


04-9 


67 


47-4 


47-4 


127 


89*8 


89-8 


187 


132-2 


132-2 


247 


174-7 


174-7 


8 


05-7 


05-7 


68 


48*1 


48-1 


128 


90'5 


90-6 


188 


132-9 


132-9 


248 


175-4 


176-4 


9 


06-4 


06-4 


69 


48*8 


48-8 


129 


91-2 


91-2 


189 


133-6 


133-6 


249 


176-1 


176-1 


10 
11 


07-1 
07-8 


07-1 


70 


49*5 
50*2 


49-5 


130 


91-9 


91-9 


190 


134-3 


134-8 


260 


176-8 


176-8 


07-8 


71 


50-2 


131 


92-6 


92-6 


191 


136-1 


136-1 


261 


177-5 


177-6 


12 


08-5 


08-5 


72 


50-9 


60-9 


132 


93-8 


93-3 


192 


135-8 


135-8 


262 


178-2 


178*2 


13 


09-2 


09-2 


73 


51-6 


51-6 


133 


94-0 


940 


193 


136-6 


136-5 


253 


178-9 


178-9 


14 


09-9 


09-9 


74 


523 


52-3 


134 


94-8 


94-8 


194 


137-2 


137-2 


264 


179-6 


179-6 


15 


10-6 


10-6 


76 


53-0 


53-0 


135 


95-6 


95-6 


195 


137-9 


137-9 


265 


180-3 


180-8 


16 


11-3 


11-3 


76 


53-7 


53-7 


136 


96-2 


96-2 


196 


188-6 


138-6 


266 


181-0 


181-0 


17 


12-0 


12-0 


77 


54-4 


54-4 


137 


96-9 


96-9 


197 


139-3 


139-3 


257 


181-7 


181-7 


18 


12-7 


12-7 


78 


55-2 


55-2 


138 


97-6 


97-6 


198 


140-0 


140-0 


258 


182-4 


182*4 


19 


13-4 


13-4 


79 


559 


55-9 


189 


98-3 


98-8 


199 


140-7 


140-7 


269 


183-1 


1831 


20 
21 


14-1 
14-8 


141 


80 


56-6 
67-3 


56-6 


140 


990 


990 


200 


141-4 


141-4 


260 


183-8 


183-8 


14-8 


81 


57-3 


141 


99-7 


99-7 


201 


142-1 


142-1 


261 


184-6 


184-6 


22 


15-6 


15-6 


82 


580 


58-0 


142 


100-4 


100-4 


202 


142-8 


142-8 


262 


186-3 


186-3 


23 


16-3 


16-3 


83 


58-7 


587 


143 


101-1 


101-1 


208 


143-5 


148-5 


263 


186-0 


186*0 


24 


17-0 


17-0 


84 


59-4 


59-4 


144 


101-8 


101-8 


204 


144-2 


144-2 


264 


186-7 


186*7 


25 


17-7 


17*7 


85 


60-1 


60-1 


145 


102-5 


102-6 


205 


145-0 


146'0 


265 


187-4 


187*4 


26 


18*4 


18-4 


86 


60-8 


60-8 


146 


103-2 


103-2 


206 


146-7 


146-7 


266 


188-1 


188*1 


27 


19-1 


19-1 


87 


61-5 


61-5 


147 


103-9 


103-9 


207 


146-4 


146-4 


267 


188-8 


188*8 


28 


19-8 


19-8 


88 


62*2 


62-2 


148 


104-7 


104-7 


208 


147-1 


147-1 


268 


189-5 


189*5 


29 


20-5 


20-5 


89 


62-9 


62*9 


149 


105-4 


105-4 


209 


147-8 


147-8 


269 


190-2 


190*2 


80 
31 


21-2 
21-9 


21-2 


90 


63-6 
64-3 


63-6 


150 


106-1 


106-1 


210 


148-6 


148-6 


270 


190-9 


190*9 


21-9 


91 


64-3 


151 


106-8 


106-8 


211 


149-2 


149-2 


271 


191-6 


191*6 


82 


22-6 


22-6 


92 


65-1 


65-1 


152 


107-5 


107-5 


212 


149-9 


149-9 


272 


192-3 


192-3 


33 


23-8 


23-8 


93 


66-8 


65-8 


153 


108-2 


108-2 


213 


150-6 


150-6 


273 


193-0 


193*0 


34 


24-0 


24-0 


94 


66-5 


66-6 


154 


108-9 


108-9 


214 


151-8 


161-8 


274 


193-7 


198*7 


35 


24-7 


24-7 


95 


67-2 


67-2 


155 


109-6 


109-6 


215 


1520 


162-0 


275 


194-5 


194*5 


36 


25-5 


25-5 


96 


67-9 


67-9 


156 


110-3 


110-3 


216 


1527 


152-7 


276 


195-2 


196*2 


37 


26-2 


26-2 


97 


68-6 


68-6 


157 


111-0 


111-0 


217 


158-4 


163-4 


277 


196-9 


195*9 


38 


26-9 


26-9 


98 


693 


69*3 


158 


111-7 


111-7 


218 


154-1 


154-1 


278 


196-6 


196*6 


39 


27-6 


27-6 


99 


70-0 


70-0 


159 


112-4 


112-4 


219 


154-9 


164-9 


279 


197-3 


197*3 


40 
41 


28-3 
29-0 


28-3 


100 


70-7 
71-4 


70-7 


160 


118-1 


113-1 


220 


165-6 
166-8 


165-6 


280 


198-0 


198-0 


29-0 


101 


71-4 


161 


113-8 


113-8 


221 


166-3 


281 


198-7 


198-7 


42 


29-7 


29-7 


102 


72-1 


72-1 


162 


114-5 


114-6 


222 


167-0 


157-0 


282 


199-4 


199*4 


43 


30-4 


30-4 


103 


72-8 


72-8 


168 


115-8 


116-3 


223 


157-7 


157-7 


283 


200-1 


200-1 


44 


3M 


31-1 


104 


78-5 


73-5 


164 


1160 


116-0 


224 


168-4 


158-4 


284 


200-8 


200*8 


46 


31-8 


31-8 


105 


74-2 


74-2 


165 


116-7 


116-7 


225 


159-1 


169-1 


285 


201-5 


201-6 


46 


32-5 


3a-6 


106 


75*0 


750 


166 


117-4 


117-4 


226 


159-8 


159-8 


286 


202-2 


202-2 


47- 


•ast 


33-2 


107 


75-7 


75-7 


167 


118-1 


118-1 


227 


160-5 


160-5 


287 


202-9 


202*9 


'48 


33-9 


33-9 


108 


76-4 


76'4 


168 


118-8 


118-8 


228 


161-2 


161-2 


288 


208-6 


208*6 


49 


34-6 


34-6 


109 


77-1 


77*1 


169 


119-5 


119-5 


229 


161-9 


161-9 


289 


204-8 


204-8 


50 

51 


36-4 
8fi-l 


35-4 


110 


77'8 
78-5 


77-8 


170 


120-2 


120-2 


230 


162-6 


162-6 


290 


205-1 


205-1 


36-1 


111 


78-5 


171 


120-9 


120-9 


231 


163*3 


163-3 


291 


206-8 


206-8 


52 


86-8 


36-8 


112 


79-2 


79-2 


172 


121-6 


121-6 


282 


1640 


1640 


292 


206-5 


206*6 


53 


37-5 


37-5 


113 


79-9 


79-9 


178 


122-3 


122-3 


238 


164-8 


164-8 


293 


207-2 


207*2 


54 


38-2 


38-2 


114 


80-6 


80-6 


174 


123'0 


123-0 


284 


166-5 


166-5 


294 


207-9 


207*9 


55 


38-9 


38-9 


115 


81*8 


81-3 


175 


123-7 


123-7 


235 


166-2 


166-2 


296 


208-6 


208-6 


66 


39-6 


39-6 


116 


820 


82-0 


176 


124-4 


124-4 


236 


166-9 


166-9 


296 


209-3 


209-3 


57 


40-3 


40-3 


117 


82-7 


82-7 


177 


126-2 


126-2 


237 


167-6 


167-6 


297 


210-0 


210-0 


58 


41-0 


41-0 


118 


83-4 


83-4 


178 


125-9 


126-9 


238 


168-3 


168-3 


298 


210-7 


210*7 


59 


41-7 


41-7 


119 


84-1 


84-1 


179 


126-6 


126-6 


239 


169-0 


169-0 


299 


211*4 


211*4 


60 


42-4 


42-4 


120 


84-9 


84-9 


180 


127-3 


127-8 


240 


169-7 

V 


[169-7 ^?«?\«LVkV\^V' 


out 


Dep. 


ZAt 


Di$t. 


Dep. 


Lat. 


Diat. 


Dep. 


\ ii^t.W^ 


.\ ii«^.\ \i»Jt.VN 


kOv T^vs^Ajf 






2©^ 


A DYOBKW 


)^^^ 


• 





X 





1 84 DirrntKircK of latttudb urn dkpabtobv vob 44 dbqsbbs. [tiblb 5. | 




put. 

1 


00-7 


Dep. 


Dist 


Lat. 
43-9 


Dep. 


Dist. 


Lat 


Dep. 


Dirt. 


Lat. 


Dtp.ptet] 


Lat. 


Dep. 




00-7 


61 


42-4 


121 


87-0 


84*1 


181 


1804 


18fr7 


Ml 


178-4 


187-4 




2 


01-4 


01-4 


62 


44-6 


43-1 


122 


87-8 


84-7 


182 


180i» 


iae-4 


242 


174-1 


168-1 




3 


02-2 


02-1 


63 


46-3 


43-8 


123 


88-6 


86-4 


188 


131-6 


127-1 


248 


174-8 


168-8 




4 


02-9 


021? 


64 


460 


44-6 


124 


89-2 


80-1 


184 


188-4 


127-8 


244 


17B-6 


160-5 




6 


03-6 


03*5 


66 


46-8 


46-2 


125 


899 


86-8 


185 


183-1 


188-ft 


946 


17»2 


170-9 




6 


04-3 


04-2 


66 


47-5 


468 


126 


90*6 


87-5 


186 


138-8 


189-2 


946 


177-0 


170-9 




7 


05-0 


04-9 


67 


482 


465 


127 


91-4 


88-2 


187 


134-6 


129^ 


947 


177*7 


171-6 




8 


06-8 


05-6 


68 


48-9 


472 


128 


92-1 


88^ 


188 


135-8 


180-6 


948 


178-4 


179-8 




9 


06-5 


06-3 


69 


49-6 


47-9 


129 


92-8 


89-6 


189 


136-0 


181-8 


949 


179-1 


lldrO 




10 
11 


07-2 
07-9 


06-9 


70 


50-4 
61-1 


48-6 


130 


936 


90'3 


190 


136-7 


182-0 


960 


119rS 


1787 




07-6 


71 


493 


131 


94-2 


91-0 


191 


137-4 


182-7 


961 


180-6 


174-4 




12 


08-6 


08-3 


72 


51-8 


500 


132 


96-0 


91-7 


192 


138-1 


138-4 


262 


181-8 


176-1 




13 


09-4 


090 


73 


62-5 


60-7 


133 


95-7 


92-4 


193 


138-8 


184-1 


263 


182H) 


1767 




14 


10-1 


09-7 


74 


53-2 


51-4 


184 


96-4 


931 


194 


139-6 


134-8 


264 


182-7 


176-4 




16 


10-8 


10-4 


75 


54-0 


62-1 


135 


97-1 


938 


195 


140-3 


186-6 


265 


188-4 


177-1 




16 


11-5 


U-1 


76 


54-7 


528 


136 


97-8 


946 


196 


141-0 


1362 


266 


184-2 


177-8 




17 


12-2 


11-8 


77 


65-4 


53-5 


137 


98-5 


95-2 


197 


141T 


U0-8 


267 


1849 


178-6 




18 


12-9 


12-6 


78 


56-1 


64-2 


135 


993 


95-9 


198 


142-4 


137^ 


^|M 


186^6 


170-9 




19 


13-7 


13-2 


79 


66-8 


54-9 


139 


100-0 


966 


199 


143-1 


138-2 


13 


^m 


179^> 




20 
21 


14-4 
151 


13-9 


80 


57-6 
583 


55-6 


140 


100-7 
101-4 


97-3 


200 


1439 


138-9 


260 


187-7 


180-6 

«2 




14-6 


81 


56-3 


141 


97-9 


201 


144-6 


139-6 


261 




22 


16 8 


15-3 


82 


59-0 


570 


142 


1021 


98-6 


202 


145-3 


140-3 


262 


188-5 


5^ 




23 


16-5 


160 


83 


697 


57-7 


143 


102-9 


99-3 


203 


146-0 


141-0 


263 


189-2 


18^ 




24 


17-3 


16-7 


84 


60-4 


58-4 


144 


103-6 


100-0 


204 


146-7 


141-7 


261 


189-9 


1&3-4 




25 


18-0 


17-4 


R5 


611 


59-0 


145 


104-3 


100-7 


205 


147-6 


142-4 


265 


190-6 


184-1 




26 


18-7 


18-1 


86 


61-9 


59-7 


146 


106-0 


101-4 


206 


148-2 


143-1 


266 


191-3 


184-8 




27 


19-4 


18-8 


87 


62-6 


60-4 


147 


105-7 


102-1 


207 


148-9 


143-8 


267 


192-1 


1855 




28 


20-1 


19-6 


88 


63-3 


61-1 


148 


106-5 


102-8 


208 


149-6 


144-6 


268 


192-8 


1862 




29 


20-9 


20-1 


89 


64-0 


61-8 


149 


107-2 


103-5 


209 


1608 


145-2 


269 


193-6 


186-9 




30 
31 


21-6 
22-3 


208 


90 


64-7 
65-6 


62-5 


160 


107-9 


104-2 


210 


161-1 


145-9 


270 


194-2 


187-6 




21-5 


91 


63-2 


151 


1086 


104-9 


211 


151-8 


146-6 


271 


194-9 


188-3 




32 


23-0 


22-2 


92 


66-2 


63-9 


152 


109-3 


105-6 


212 


152-6 


147-8 


272 


1967 


188-9 




33 


23-7 


2-2-9 


93 


66-9 


64-6 


153 


110-1 


106-3 


213 


153-2 


1480 


273 


196-4 


189-6 




34 


24-5 


23 6 


94 


67-6 


653 


154 


1108 


107-0 


214 


163-9 


148-7 


274 


197-1 


190-3 




35 


25-2 


243 


95 


68-3 


66-0 


155 


111-5 


107-7 


216 


1647 


149-4 


275 


197-8 


1910 




36 


259 


250 


96 


69-1 


66-7 


158 


112-2 


108-4 


216 


165-4 


150-0 


276 


198-6 


1917 




37 


26-6 


25-7 


97 


698 


67-4 


167 


112-9 


109-1 


217 


1561 


1607 


277 


199-3 


192-4 




38 


27-3 


26-4 


98 


70-5 


68-1 


158 


113-7 


109-8 


218 


156-8 


161-4 


278 


200K) 


193-1 




39 


28-1 


271 


99 


71-2 


68-8 


159 


114-4 


110-6 


219 


167-6 


1621 


279 


2007 


193-8 




40 
41 


28-8 
29-5 


27-8 
28-5 


100 
101 


71-9 
72-7 


69-5 
70-2 


160 
161 


115-1 


lll-l 


220 


168-3 


1528 


280 


801*4 


194-5 




115-8 


111-8 


221 


1690 


163-6 


281 


808-1 


1968 




42 


30-2 


29-2 


102 


73-4 


70-9 


162 


116-5 


112-5 


222 


159-7 


154-2 


288 


802-9 


196-9 




43 


30-9 


29-9 


103 


741 


71-6 


163 


117-3 


113-2 


223 


160-4 


164-9 


2H8 


803-6 


196-6 




44 


31-7 


30-6 


104 


74*8 


72-2 


164 


118-0 


113-9 


224 


161-1 


166-6 


284 


204-3 


197-3 




45 


32-4 


31-3 


105 


75-5 


72-9 


165 


118-7 


114-6 


225 


161-9 


166-8 


285 


206-0 


198-0 




46 


331 


32-0 


106 


76-3 


73-6 


166 


119-4 


115-3 


2-26 


162-6 


167-0 


886 


806-7 


1987 




47 


33-8 


32-6 


107 


77-0 


74-3 


167 


120-1 


1160 


227 


163-3 


167-7 


887 


206-6 


199-4 




48 


34-5 


333 


108 


77-7 


75 


168 


120-8 


116-7 


228 


164-0 


168-4 


888 


807-2 


800-1 




49 


35-2 


34-0 


109 


78-4 


75-7 


169 


121-6 


117-4 


229 


164-7 


169-1 


8H9 


807-9 


200-8 




50 
51 


360 
36-7 


34-7 
35-4 


110 
HI 


79-1 
79-8 


76-4 


170 


122-3 
123-0 


118-1 


230 


165-4 


169-8 


890 


808-6 


201-6 




77-1 


171 


118-8 


281 


166-2 


160-6 


891 


808-8 


202-1 




52 


37-4 


36-1 


112 


80-6 


77-8 


172 


123-7 


119-6 


232 


166-9 


161-2 


898 


210-0 


802-8 




53 


381 


36-8 


113 


81-3 


78-5 


173 


124-4 


120-2 


233 


167-6 


161-9 


808 


210-8 


803-5 




51 


38-8 


37-5 


114 


82K) 


79-2 


174 


125-2 


120-9 


234 


168-3 


162-6 


894 


211-6 


804-2 




55 


39-6 


38-2 


115 


82-7 


79-9 


175 


125-9 


121-6 


235 


169-0 


163-2 


896 


212-2 


804-9 




56 


40-3 


38-9 


116 


83-4 


80-6 


176 


126-6 


122-3 


236 


169-8 


163-9 


896 


218-9 


806-6 




57 


41-0 


396 


117 


84-2 


81*3 


177 


1-27-3 


123-0 


237 


170-5 


164-6 


897 


818-6 


206-3 




68 


41-7 


403 


118 


84-9 820 


178' 1280 


123-6 


238 


171-2 


166-8 


298 


814-4 


2070 




59 


42-4 
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D«c1ina> 
tion. 




JANUARY. 


FEBRUARY. 1 


1. 

• 


11. 


21. 


1. 


11. 


21. 


o / 

89 6 N. 
10 25 S. 
60 1 N. 

19 6 N. 
69 41 S. 


12 Can. Yen. 
« Yirginis ... 
D UrKflB Maj. 

n BooUs 

4 Gentauri ... 


li. m. 

18 3 
81 
65 

19 1 

7 


h. m. 

17 24 
52 

18 16 
22 
28 


h. m. 

16 44 

17 12 
3G 
42 

48 


h. m. 

16 1 
29 
53 
59 

17 5 


Ii. m. 

15 22 
50 

16 13 
19 
25 


b. m. 

14 43 

15 11 
85 
41 
47 


19 65 N. 
60 16 S. 
27 40 N. 
15 27 S. 
74 44 N. 


» Bootis 

a* Centauri ... 

• Bootis 

m» Libra 

/3 Urj!$SBMiri. 


19 23 
43 
62 
66 

20 6 


18 44* 

19 4 
13 
17 
26 


18 4 
24 
83 
37 
46 


17 21 
41 
60 
64 

18 .8 


16 41 

17 1 
10 
14 

17 23 


16 2 
22 
81 
85 
44 


8 52 S. 
27 12 N. 

6 62 N. 
78 14 N. 
19 25 S. 


/3 LibrsB 

a Goro. Bor. 
» Serpentis... 
C UrsiB aiin. 
^> Scorpil 


20 23 
42 
61 

21 4 
10 


19 44 

20 3 
12 
25 
31 


19 4 
23 
32 
45 
51 


18 21 
40 
49 

19 2 
8 


17 41 

18 
9 

22 
28 


17 2 
21 
80 
43 
49 


8 20 8. 
26 7 S. 
61 60 N. 
63 46 8. 
82 16 N. 


d Ophluchl ... 

a Scorpii 

1) Draoonis ... 
a Tria. Anst. 
1 Ur.-ss Mill. 


21 20 
31 
86 
46 

22 16 


20 41 
55 
67 

21 7 
87 


20 1 
16 
17 
27 

67 


19 18 
82 
84 
44 

20 14 


18 38 
62 
54 

19 4 
84 


17 69 

18 13 
15 
25 
65 


14 33" N. 
62 24 N. 
12 40 N. 
89 17 S. 
61 30. N. 


a Herculis ... 
/3 Draconia ... 
a Opliiuchi ... 
f Octantis ... 
y Drdconis ... 


22 22 
44 
45 

23 
6 


21 43 

22 6 
6 

20 

27 


21 8 
25 
26 
40 
48 


20 20 
42 
43 
57 

21 6 


19 40 

20 2 
8 

18 
25 


19 1 
23 
24 
89 
46 


21 6 S. 
86 36 N. 
8i89 N. 
83 12 N. 
13 S9 N. 


At' Sag^ittarii... 
d Urste Min. 

a Lyres 

/3 LyiiB 

Z Aqiii^sD 


23 13 

35 

45 

57 

15 


22 39 
56 

23 6 
18 
36 


22 

16 
26 
38 
56 


21 17 
34 
44 
56 

22 13 


20 37 
54 

21 4 
16 
34 


19 58 

20 16 
23 
87 
64 


2 50 N. 
10 16 N. 

8 30 N. 

6 8 N. 
88 63 N. 


i Aquilo) 

y Aquilae 

a AquiliD 

/3 Aquiiee....:. 
A. Urssa Min. 


35 
56 

1 
6 

21 


23 56 

17 

21 

26 

42 


23 16 

87 

41 

46 

2 


22 33 
54 
68 

23 3 
19 


21 54 

22 14 
18 
23 
89 


21 14 
84 
88 
43 
69 


12 69 S. 
-67 11 S. 
44 46 N. 
88 8 N. 
29 89 N. 


«* Caprlcor. ... 
a Pavonis ... 

« Cygni 

61»Cygnl 

K Cygni 


1 27 
31 
53 

2 17 
23 


48 
62 

1 14 
38 
44 


8 
12 
84 
68 

1 4 


23 25 

23 

47 

16 

21 


22 45 
48 

23 7 
81 
87 


22 6 

9 

28 

62 

68 


61 69 N. 

6 12 8. 
69 66 N. 

9 14 N. 

lis. 


a Gephei 

/3 Aquarii ... 

/3 Gephei 

1 Pegasi 

a Aq*iarii ... 


2 32 
40 
44 
54 

3 15 


1 63 

2 1 
6 

15 
36 


1 13 
21 
25 
35 
66 


30 
8^ 
42 
62 

1 13 


23 46 

54 

2 

12 

83 


23 7 
15 
19 
29 
60 


47 39 S. 
10 6 N. 
80 22 S. 
14 27 N. 
4 61 N. 


« Gruis 

C Pegasl 

a Pise. Aa3t. 

» Ptjgiisi 

1 Fisoium ... 


3 15 

51 

4 5 
13 
43 


2 36 

3 12 
27 
86 

4 10 


1 66 

2 32 
47 
65 

8 30 


1 13 
49 

2 4 
12 


033 

1 9 

24 

82 


23 60 

030 

43 

63 



^ 
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MBAK TIMES OF TBAN8ITS OF PRINCIPAL STA&8. 
1 



[tablb 9. 



1 



Declina- 
tion. 



28 19 N. 
U 24 N. 
78 8 S. 
55 46 N. 
18 46 S. 



88 S3 N. 

8 55 S. 
57 58 S. 
22 48 N. 

2 38 N. 



3 32 N. 
49 21 N. 
23 40 N. 
13 55 S. 

16 13 N. 

45 51 N. 

8 22 S. 

^8 29 N. 

24 S. 

17 56 S. 

1 18 8. 
34 9 S. 

7 23 N. 
22 35 N. 
52 37 S. 

87 15 N. 
16 31 S. 
28 47 S. 
22 14 N. 
32 12 N. 



5 85 N. 

28 22 N. 

23 54 S. 

6 56 N. 
48 36 N. 

58 41 S. 

8 3 8. 

52 19 N. 

24 26 N. 
12 40 N. 

20 33 N. 
58 58 S. 
62 31 



21 
14 



N. 
18 N. 
1 S. 



15 22 N. 
64 29 N. 
78 31 8. 
62 19 8. 
£2 37 8. ; 



a Androm. ... 

y Pegasl 

^ Hydri 

« Gassiop. ... 

jS Ceti 

Pole Star 

e» Ceti 

a Eridnui ... 

a Ariotis 

y Ceti 

a Ceti 

» Persel 

1} Taurl 

y^ Eridani ... 

a Taurl 

ot AurigsB ... 

$ Oiionis 

/3 Tauri 

2 Orlonis 

a Leporis 

I Orionis 

a Golumbn... 

a Orlonis 

fjt. Geminor. ... 

at Argus 

51 Gephel 

a Ganis M»j. 

I GanIs Maj. 

3 Geminor.,.. 
«* Geminor. ... 



a Ganis Min. 

/3 Geminor.... 

15 Argus 

I Ilydise 

I Ur58s MhJ. 

I Arpus 

a Hydiee 

Ursse Maj. 

1 Leonis 

a Leonis 

y^ Leonis 

1) Argus ...... 

a Ursie Maj. 

d Leonis 

i Hydiee 

/3 Leonid 

y Ursse MnJ. 

J3 GliamsQl. ... 

» Crueis 

/3 Corvi 



MARCH. 



1. 



h. m. 

1 24 
29 
42 
56 

2 



2 27 
40 
56 

3 22 
59 



4 17 
86 

5 2 
15 
60 



6 2S 
30 
40 
47 
49 



6 51 
67 

7 10 
37 
44 



7 50 

8 1 
16 
84 

48 



8 64 
69 

9 24 
10 2 

12 



10 35 
42 
45 
59 

11 22 



11 33 

12 1 
16 
28 
84 



13 3 

8 

81 

40 
48 



11. 



Ii. m. 

045 
60 

1 3 
17 
21 



1 48 

2 1 
17 
43 

3 20 



3 39 
53 

4 23 
86 

5 11 



6 



49 

51 

1 

8 

10 



6 12 
18 
31 
58 

7 5 



7 11 
22 
87 
65 

8 9 



8 15 
20 
45 

9 23 
83 



21. 



Ii. m. 

0' 6 

11 

24 
38 
42 



9 57 

10 3 

6 

20 

43 



10 54 

11 22 
87 
49 
55 



12 24 
29 
62 

13 1 
9 



1 9 
22 
38 

2 4 
41 



3 
19 
41 
67 

4 32 



5 10 
12 
22 
29 
81 



6 33 
89 
52 

6 19 
26 



6 82 

43 
68 

7 16 
80 



7 86 
41 

8 6 
44 
51 



9 18 

25 

28 

42 

10 4 



10 15 
43 
53 

11 10 
16 



11 45 
50 

12 13 
22 
30 



APRIL. 



1. 



h. m. 

23 18 
23 
36 
60 
64 



25 

88 
64 
20 
67 



2 16 
85 

3 
13 
49 



26 
28 
38 
45 
47 



49 
66 
8 
85 
42 



6 48 
69 

6 14 
82 

46 



6 62 
57 

7 22 

8 
10 



834 
41 
44 
53 

9 21 



9 32 

10 

14 

26 

82 



11 



1 

6 

29 

88 

.46 



11. 



h. m. 

22 39 
44 
67 

23 11 
15 



23 42 
55 

15 
41 

1 18 



1 87 
56 

2 21 
84 

3 10 



8 48 
50 
59 

4 6 
8 



4 10 
16 
29 
66 

5 3 



6 9 
20 
85 
63 

6 7 



6 13 
18 
43 

7 21 
31 



7 65 

8 2 
6 

19 
42 



853 

9 21 

86 

48 

54 



10 22 
27 
50 
59 
7 



11 



21. 



Ii. m. 

21 69 

22 4 
17 
31 
85 



23 2 

15 

81 

1 

S3 



5/ 

1 It; 

41 

51 

2 30 



3 8 
10 
20 
27 
29 



3 81 
37 
50 

4 16 
23 



4 29 
40 
55 

6 13 
27 



533 
88 

6 3 
41 
61 



7 15 
22 
25 
89 

8 2 



8 13 
41 
66 

9 8 
14 



9 43 

48 

10 10 

19 

27 



^!!5-. 



f Una mI 
i Ursa Mi 

" c"Si :: 

- Cspbcl.. 
^ Aqunrtl 
e C«pliel., 
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Declina- 
tion. 




MAY. 


JUNE. 1 


1. 


11. 


21. 


1. 


11. 


21. 


o / 

28 19 N. 
14 24 N. 
78 8 S. 
65 46 N. 
18 46 S. 


a Androm. ... 

y Fegasi 

/S Hydri 

» Gassiop. ... 
fi Cetl 


h. m. 

21 21 
26 
39 
63 
56 


h. m. 

20 41 
46 
69 

21 18 
17 


h. m. 

20 2 

7 

20 

84 

88 


h. m. 

19 19 
84 
87 
61 
66 


h. m. 

18 89 
44 

67 

19 11 
16 


h. in. 

18 

6 

18 

88 

86 




88 83 N. 

8 55 S. 
67 53 S. 
22 48 N. 

2 38 N. 


Pole Star 

$1 Ceti 


22 23 
86 
52 

23 18 
55 


21 44 
57 

22 12 
38 

23 15 


21 6 
18 
84 

22 
87 


20 22 
85 
61 

21 17 
64 


19 42 
66 

20 11 
87 

81 14 


19 S 
16 
89 
63 

20 85 


a Eridani ... 

a Arletis 

y Cetl 




3 32 N. 

49 21 N. 
23 40 N. 
13 55 S. 
16 13 N. 


a Cetl 


18 
87 

1 2 
15 
51 


23 84 
63 

22 
35 

1 11 


22 66 

23 14 
39 
62 

32 


22 12 
81 
66 

23 9 
45 


21 83 
62 

22 17 
SO 

83 6 


20 64 

21 18 
88 
61 

88 26 


a Fersel 

«j Taurl 

>i Erldanl ... 
a Taurl 


45 51 N. 

8 22 S. 
28 29 N. 

24 S. 
17 56 S. 


a Aurigse ... 

fi Orionis 

fi Taurl 

a Orionis 

a Leporis ... 


2 29 
31 
41 

48 
50 


1 49 
61 

2 1 
8 

10 


1 10 
12 
22 
29 
31 


27 
29 
89 
46 
48 


23 43 

46 

65 

6 

8 


83 4 

6 

16 

23 

26 


1 18 S. 
34 9 S. 

7 23 N. 
22 85 N. 
52 87 S. 


f Orionis 

a Columbae ... 

« Orionis 

fd. Geminor.... 
a Argus 


2 52 

58 

3 11 
38 
45 


2 12 
18 
31 
53 

3 6 


133 
39 
52 

2 19 
26 


50 
66 

1 9 
36 
43 


10 
16 
29 
68 

1 8 


23 27 

83 

46 

17 

23 


87 15 N. 
16 31 S. 
28 47 S. 
22 14 N. 
82 12 N. 


51 Cephei 

a Canis MaJ. 
1 Canis MaJ. 
i Geminor. ... 
a* Geminor.... 


3 51 

4 1 
16 
84 
48 


3 11 
22 
87 
65 

4 8 


2 32 
43 
58 

3 16 
SO 


1 49 

2 
16 
83 
47 


1 9 
20 
85 
63 

2 7 


029 
41 
66 

1 14 
28 


6 35 N. 
28 22 N. 
23 54 S. 

6 56 N. 
48 36 N. 


a Canis Min. 
/3 Geminor. ... 

16 Argus 

• Hydria 

« Ursn Maj. 


4 64 

69 

6 24 

6 2 

12 


4 14 
19 
44 

6 22 
82 


3 86 
41 

4 6 
43 
53 


2 58 

58 

8 23 

4 1 

11 


2 18 
18 
43 

3 81 
81 


1 84 
89 

8 4 
48 
68 


58 41 S. 
8 8 8. 
62 19 N. 
24 26 N. 
12 40 N. 


1 Argus 

« HydrsB 

9 Ursn MaJ. 

• Leonis 

a Leonis 


6 86 
43 
46 

7 
22 


666 

6 8 

6 

20 

42 


6 17 
24 
27 
41 

6 4 


484 
41 
44 
68 

5 21 


865 
4 1 

4 
18 
41 


8 16 
28 
26 
SO 

4 8 


20 33 N. 
68 66 S. 
62 81 N. 

21 18 N. 
14 1 S. 


y^ Leonis 

u Argus 

a Urse MaJ. 

i Leonis 

i HydrsB 


7 84 

8 2 
17 
29 
85 


654 

7 22 

87 

49 

65 


6 15 
43 
68 

7 10 
16 


6 82 

6 

16 

27 

83 


4 62 

6 80 
85 

47 
63 


4 18 
41 
66 

6 8 
14 


16 22 N. 
54 29 N. 
78 81 S. 
62 19 8. 

stszs.} 


/3 Leonis 

y Ursn Mi^. 
$ Chamel. ... 

:ai^ Cracis 

/0 COTVl 


9 4 

8 

82 

41 

40 


8 24 
29 
52 

9 1 
9 


745 
50 

8 13 
22 
80 


7 2 

7 

80 

89 

47 


6 82 
27 
60 
69 

7 7 


6 48 
48 

6 11 
20 
38 
















i 



„™.., ..„™..„^.,„, o„„„^ m 




»1t.- 




JUJY. 


JfME. 




1. 


11. 


21. 


1. 


11. 


21. 




38 GN. 
10 » B. 


IK Can. Vw... 
= TlrK<pl9 ... 


h. m. 
as 


h. m. 

S9I 


b. m. 

4S 


h. d. 


8s™ 


b. m. 




laesN. 

71 44 N. 


'> Ceauiui'!!! 

■ BdoUs 

<■■ Llli™. 


i 


"i 


i 


'4 


1 


1 




smn! 


$ Llbm 

- &ITO. Bor... 

3' bX"'";..' 


fiS 


la ID 

88 


i 


li 


,:i 


"s 




8 so B. 
IB I S. 

68 48 8.' 


> OpIllBchi ... 


"H 


"1 


"s 


"i 


"1 


"i 




S9 IT S.' 


- BcrculU ... 
Drioonl- ... 
. Ophlucbi... 


"i 


3D 


1 


li 


"i 


"1 




laasN: 


»i Sieltf.rii... 


"i 


98 


1 


>><• 


"1 


li 




ill 


* AqnilB 

y Aiialto 

> AquilB...... 

fi AqulllB. 


SB 


S4 


49 


i!i 


P 


'^40 




I1G9 3. 

MasN; 




17 38 


:;| 


"\ 


as 


L'k 


11 




89 53 N. 


- P"B"I 


la 


"J 


,.i 


1 


ar 


1 




"1 


- Pewt 


"*y 


!oi 


IS 

.... 


ia^ 


^..s 


AT 


1^ 
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[tablb 9. 








ODLY. 




AUGUST 


1 


Deeliua- 
tion. 


























• 






1. 


11. 


21. 


1. 


11. 


21. 


o / 




h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. HL 


28 19 N. 


a Androm. ... 


17 20 


16 41 


16 2 


15 19 


14 40 


14 1 


U24 N. 


Y Pegasi 


25 


46 


7 


24 


46 


6 


78 3 8. 


/8 Hydrl 


88 


69 


20 


87 


68 


19 


66 46 N. 


a Cassiop. ... 


52 


17 13 


84 


61 


15 12 


88 


18 46 S. 


/8 Cea 


56 


17 


38 


65 


16 


sr 


88S3 N. 


Pole Star 


18 23 


17 44 


17 5 


16 22 


15 43 


16 4 


8 55 S. 


ei Ceti 


36 


67 


18 


34 


66 


17 


57 58 8. 


a Eridanl ... 


52 


18 13 


34 


60 


16 11 


88 


22 48 N. 


a ArietiB 


19 18 


89 


18 


17 16 


87 


68 


2 88 N. 


y CeU 


55 


19 16 


37 


63 


17 14 


16 86 


3 82 N. 


» CeU 


20 14 


19 36 


18 66 


18 12 


17 83 


16 54 


49 21 N. 


a Persei 


33 


64 


19 15 


81 


62 


17 18 


23 40 N. 


«j Tfturl 


68 


20 19 


40 


56 


18 17 


88 


13 55 8. 


y> Eridanl ... 


21 11 


32 


53 


19 9 


80 


61 


16 13 N. 


a Taori 


47 


21 8 


20 29 


45 


19 6 


18 27 


45 51 N. 


a AorigsB 


22 24 


21 45 


21 6 


20 23 


19 44 


19 6 


8 22 8. 


|3 Orionis 


26 


48 


9 


25 


46 


7 


28 29 N. 


/3 Taurl 


86 


67 


19 


35 


66 


17 


24 8. 


Z Orionis 


43 


22 4 


26 


42 


20 3 


24 


17 56 8. 


a Leporis 


45 


6 


28 


44 


6 


26 


1 18 8. 


c Orionis 


22 47 


22 8 


21 31 


20 46 


20 7 


19 28 


34 9 8. 


a Coliimbse... 


63 


14 


36 


52 


13 


84 


7 23 N. 


a Orionts 


23 6 


27 


49 


21 6 


26 


47 


22 35 N. 


fjt, Geminor.... 


83 


64 


22 10 


32 


63 


20 14 


52 37 8. 


« Argus 


40 


23 1 


22 


39 


21 


21 


87 15 N. 


51 Gephei 


23 49 


23 9 


22 30 


21 47 


21 8 


20 29 


16 31 8. 


a Canis MaJ. 


2 


22 


43 


22 


21 


42 


28 47 8. 


1 Canis Maj. 


16 


36 


67 


4 


85 


56 


22 14 N. 


) Geminor. ... 


34 


64 


23 16 


32 


63 


21 14 


32 12 N. 


«* Geminor.... 


48 


8 


29 


46 


22 7 


29 


5 85 N. 


a Canis Mio. 


064 


15 


23 86 


22 62 


22 13 


21 84 


28 22 N. 


/3 Geminor. ... 


59 


20 


41 


67 


18 


89 


23 54 8. 


15 Argus 


1 24 


45 


6 


23 22 


43 


22 4 


6 66 N. 


1 Hydraa 


2 2 


1 23 


44 





23 21 


42 


48 36 N. 


i Ursn Maj. . 


12 


33 


64 


10 


31 


62 


68 41 S. 


1 Argus 


2 36 


1 67 


1 18 


3i 


23 54 


23 16 


8 8 8. 


a Hydra) 


43 


2 4 


25 


41 


2 


28 


62 19 N. 


UrscaMaj.. 


46 


7 


28 


44 


5 


26 


24 26 N. 


f Leonis 


3 


21 


42 


68 


19 


40 


12 40 N. 


a Leonis 


23 


44 


2 6 


1 21 


42 


8 


20 33 N. 


y^ Leonis 


834 


265 


2 10 


1 82 


063 


14 


68 56 8. 


«i Argus 


4 1 


3 23 


44 


2 


1 21 


42 


62 31 N. 


a Urse Maj. . 


16 


88 


69 


15 


36 


67 


21 18 N. 


) Leonis 


28 


50 


8 11 


27 


48 


1 9 


14 IS. 


I HydrsB 


84 


66 


17 


83 


64 


16 


16 22 N. 


/3 Leonis 


6 3 


424 


8 46 


3 2 


2 23 


1 44 


6129 N. 


y Urse Maj. . 


8 


29 


51 


7 


28 


49 


78 31 8. 


fi Chamsel. ... 


31 


62 


4 14 


80 


61 


2 12 


62 19 8. 


« Cruois 


40 


6 1 


22 


89 


3 


21 


f sgsrs, j 


/s Com 


43 


9 


80 


47 


8 


29 



■I UfwM.'j., 

} uaniMri ::; 

S Uraa liio." 
. CoiB.Eiir.'.'. 
S' BaoJ^Li.,,,". 

r UnieMin. 

• FDrailU .,, 
a UitDonli... 

r OriciinlB!!^ 

B-a.gitturii... 

1 UrrnMln. 

- Ly's 

S Ljrne ,,,,., 

{ A^ullB 

- Ai"»'''" 

3 Aqoiijo!!!;;! 
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KUSIUENTAKY SCIENTIFIC SEBIES. 



No. ARCHITECTURE, BUILDING, ETC. 

16. ARCHITECTURE— ORDERS— Tbe Ordeis and Iheir Esthetic 

Principles. RyW. H. LsEDS. Illustrated, is. 6d. 

17. ARCHITECTURE— STYLES— T\t History and Description of 

tbe Sivles of Arrhltectore of Various Cauntriei, from the Earlieit la tba 

" ""lod. By T. Taibot BuRV, F.R.I. B.A..1.C. Uloslrated. j- 

.5 AKD Stylbs of Ahchiucture, in One Vol., 3S. 6d, 
•"■^""" DESIGN— Tht: Principles of Desigi 

le from Nature and e.emplifiod io the Worla of (he 



18. ARCHITECTURE— DESIGN— 1)a& Principles of Design ii 



Greet and dotbic ArehitecU. By E. L. Gakhbtt, Atthi 

%• Tht tkrte irecedinr Works, in One kandsome Vol., *ai/ iound, entitltd 
''MODEBB ABcmTBCTUBV/r;-«6i. 

11. THE ART OF BUILDING, Rudiments of. General Principles 

of CecslructJon, Materials used in Building;, Strength and Use of Maleriall, 

13. BRICKS AND 'flLES, Ruiiimentary Treatise on the Man'ufac- 
tare of; containing an Outline of the Prino'plei of Briekmaliing. By £uw. 

DoasQU.M. K.I. B.A. With AddilionabTC.TQHLraaQs.g»-5i-^\\'M.'mMA..-g..i. 

tS" TAe t indi^tes that Ikese vols, may 6e fcn d sironstj bo».tiA ctbd-t'tTa- 
CROSBY LOCKWOOD AND CO., 7, STEATIO^^^^ -RKiA- ^^'i^^' 
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Architecture, Building, etc., continued, 
2$. MASONRY AND STONECUTTING, Rudimentary Treatise 

on ; in which the Principles of Masonic Projection and their api)lication to 
the Construction of Curved Wing-Walls, Domes, Oblique Bridges, and 
Roman and Gothic Vaulting, are concisely explained. By Edward Dobson, 
M.K.I.B.A., &c. Illustrated with Plates and Diagrams. 2S. 6d.t 

44. FOUNDATIONS AND CONCRETE ^C>i?Jr5, a Rudimentary 

Treatise on ; containing a Synopsis of the principal cases of Foundation 
Works, with the usual Modes of Treatment, ana Practical Remarks on 
Footings, Planking, Sand, Concrete, B6ton, Pile-driving, Caissons, and 
CoflFerdams. By E. Dobson, M.R.I.B.A., &c. Fourth Edition, revised by 
Georgb Dodd, C.E. Illustrated, is. 6d. 

42. COTTAGE BUILDING. By C. Bruce Allen, Architect. 

Eighth Edition, revised and enlarged. Numerous Illustrations, is. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 

PLASTERING, &c. By G. R. Burnell, C.E. Eleventh Edition, is. 6d. 

37. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the General Principles of the A^rt of Warm- 
ing and ventilating Domestic and Public Buildings, Mines, Lighthouses, 
Ships, &c. By Charles Tomlinson, F.R.S., &c. Illustrated. 3s. 

83**. CONSTRUCTION OF DOOR LOCKS, Compiled from the 
Papers of A. C. Hobbs, Esq., of New York, and Edited by Charles Tom- 
linson, F.R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note upon Iron Safes by Robert Mallet, M.I.C.E. Illus. ss. 6d. 

III. ARCHES, PIERS, BUTTRESSES, d^c: Experimental Essays 
on the Principles of Construction in ; made with a view to their being usenil 
to the Practical Builder. By William Bland. Illustrated, is. 6d, 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or. The 

Principles of the Science of Sound applied to the purposes of thelArchitect and 
Builder. By T. Roger Smith, M.R.I.B.A., Architect. Illustrated, is. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Price, and 
Tredgold. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS — THE ARCHITECTURE OF MARCUS 

VITRUVIUS PC LLC. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates, ss. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View of the Rise and Progress of the Art in 
■ Greece. By the Earl of Aberdeen, is, 
%• The fwo preceding Works in One handsome Vol., half bound, entitled "AlNCIENt 

. Architecture," frice 6s, 
132. DWELLING-HOUSES, a Rudimentary Treatise on the Erection 
of. By S. H. Brooks, Architect. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers*, Plumbers', Painters', Paper- 
hangers', Gilders', Smiths', Carpenters', and Joiners' Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Illus. is. 6d. 

T75. lOCKWOOD 6- CO:S BUILDER' SAND CONTRACTOR'S 
PRICE BOOK, for 1880, containing the latest Prices of all kinds of Builders' 
Materials and Labour, and of all Irades connected with Building : Lists of 
the Members of the Metropolitan Board of Works, of Districts, District 
Officers, and District Surveyors, and the Metropolitan Bye-laws. Edited by 
Francis T. W. Miller, Architect and Surveyor. 3s. 6d. ; half bound, 4s. 

182. CARPENTRY AND yOINERY—TmL Elementary Prin- 
ciples of Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by E. Wyndham 
Tarn, M,A. Numerous Illustrations. 3s. 6d.7 

.^yi^ t tlntftca fes fhat these vols, may be had strongly how/^ at ^, extra. 
LONDON; CROSBY LOCKWOOB *»!> CO., 
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Architecture, Building, etc., continued. 

i82«. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 

accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. ; 

cloth boards, 7s. 6d. 

187. HINTS TO YOUNG ARCHITECTS, By George Wight- 

WICK. New, Revised, and enlarged Edition. By G. Huskisson Guillaumb, 
Architect. With numerous Woodcuts. 3s. 6d4 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A Practical Manual of. With 9 Coloured Plates of Woods 
and Marbles, and nearly 150 Wood Engravings. By Ellis A. Davidson. 
Second Edition, carefully revised. 5s. cloth limp ; 6s. cloth boards. 

189. THE RUDImENTS OF PRACTICAL BRICKLAYING, 

In Six Sections : General Principles ; Arch Drawing, Cutting, and Setting : 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Illustrated, is. 6d. 

191. PLUMBING, A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage, embodying the latest 
Improvements. Second Edition, revised and much enlarged. Containing 300 
Illustrations. By W. P. Buchan, Sanitary Engineer. 3s. 6d.t 

[ y us i published. 

192. THE TIMBER' IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard £. Grandy, 
Second Edition, Revised, js.t _ 

205. THE ART OF LETTER PAINTING MADE EASY. By 
Jambs Greio Badbnoch. Illustrated with 12 full-page Engravings of 
Examples, is. [Jusi published, 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 
Beginners, for Practical Engineers, and for the Army and Navy. By Henry 
Law, C.£. Including a Section on Hydraulic Engineering, by Georgb R. 
BuRNELL, C.E. 5th Edition, with Notes and Illustrations by Robert 
Mallet, A.M., F.R.S. Illustrated with Plates and Diagrams. ks.X 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G. 

Drysdalb Dempsry, C.E. New Edition, enlarged. Illustrated, is. Cd. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdalb Dempsey, C.E. New Edition. Illustrated. 2s. 6d. 
%• IVith " Drainage of Districts and Lands," in One Vol., ^s. 6d. 

31. WELL-DIGGING, BORING, AND PUMP-WORK. By 

John George Swindell, Assoc. R.I.B.A. New Edition, revised by G. R 
BuRNBLL, C.E. Illustrated. is.6d. 

35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. 6d. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES, 
Particularly describing the Britannia and Conway Tubular Bridges. 
With a Sketch of Iron Bridges, and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dkmpsey, C.E. 
New Edition, with Illustrations, is. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on. By Sir Macdonald Stephenson, C.E. New Edition, enlarged 
'by Edward Nugent, C.E. Plates and numerous Woodcuts. 3s. 
80*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on the 
Repair of old Sea Walls. By John Wiggins, F.G.S. New Edition, with 
Notes by Robert Mallet, F.R.S. 2s. 

8i. WATER WORKS, for the Supply of Cities and Towns. With 

a Description of the Principal Geological Formations of England as in- 
flnencing Supplies of Water ; and Details of Engines and Pumping Jfclachinery 
for raising Water. By Samuel Hughes, KG.S., C.E. New EdifclowL. 
revised and enlarged, with numerous Illusttat\oti%. ^*.\ 
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Civil Engineering, etc., continued, 

82»*. GAS WORKS, and the Practice of Manufacturing and Distributing 

Coal Gas. ' By Samuel Hughes, C.E. New Edition, revised by W. 

Richards, C.E. Illustrated. 3s. 6d.t 

117. SUBTERRANEOUS SURVEYING, an Elementary and IVac- 

tical Treatise on. By Thomas Fenwick. Also the Method of Conducting 
Subterraneous Surveys without the Use of the Magnetic^Needle, and other 
Modem Improvements. By Thomas Baker, C.E. Illustrated. 28. 6d.l 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stkvensox, F.R.S.E., &c. Plates and Diagrams. 3s. 
197. ROADS AND STREETS {THE CONSTRUCTION OF), 
in two Parts : I. The Art of Constructing Common Roads, by Hbnry 
Law, C.E., revised and condensed by D. Kinnear Clark, C.E. ; II. Recent 
Practice, including pavements of Stone, Wood, and Asphalte, by D. K. 
Clark, M.I. C.E. 4s. 6d.t 

203. SANITARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. Comprising : — i. Some of the more Common Forms of 
Nuisance and their Remedies ; 2. Drainage ; 3. Water Supply. A useful 
book for Members of Local Boards and Rural Sanitary Authonties, Health 
Officers, Engineers, Surveyors, Builders and Contractors. By Charles 
Slagg, A.I.C.E. 2s."6d.J ijust published. 



MECHANICAL ENGINEERING, ETC. 

33. CRANES^ the Construction of, and other Machinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Groods. By 
Joseph Glynn, F.R.S., &c. Illustrated, is. 6d. 

34. THE STEAM ENGINE, a Rudimentaiy Treatise on. By Dr. 

Lardner. Illustrated, is. 6d. 

59. STEAM BOILERS: their Construcdon and Management. By 

R. Armstrong, C.E. Illustrated, is. 6d. 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

on. By Sir Edmund Beckett (late Edmund Beckett Denison, LL.D., Q.C). 

*A New, Revised, and considerably Enlarged Edition (the 6th), with very 

numerous Illustrations. 4s. 6d. cloth limp; 5s. 6d. cloth boards, gilt. 
82. THE POWER OF WATER, as appUed to drive Flour Mills, 

and to give motion to Turbines and other Hydrostatic Engines. By Joseph 

Glynn, F.R.S^ &c. New Edition, Illustrated. 2s.% 
98. PRACTICAL MECHANISM, the Elements ot ; and Machine 

Tools. By T.Baker, C.E. With Remarks un Tools and Machinery, by 

J. Nasmyth, C.E. Plates. 2s. 6d..X 
114. .^^ C^/iV^^ y, Elementary Principles of, in its Construction and 

Working. Illustrated by numerous Examples of Modem Machinery for 

different Branches of Manufacture. By C. D. Abel, C.E. is. 6d. 
139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 

of, with Rules at length, and Examples for the Use of Practical Men. By 

T. Baker, C.E. Illustrated, is. 6d. 

162. THE BRASS FOUNDER'S MANUAL; InstrucUons for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronzing, &c. With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates. By Walter Graham. Illustrated. 2s.t 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c., &c. By J.G. Winton. Illustrated. 3s.t 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. Armour, C.E. 2S. 6d.t 

166. POWER IN MOTION: Horse-Power, Motion, Toothed- Wheel 

Gearing, Long and Short Driving Bands, Angular Forces. By Jambs 
Armour, C.E. With 73 Diagrams. 2s. 66..% 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. By 
Francis C ampin, C.£. Second Edition, revised and corrected. 2s. 6d.t 

7"Ae t sHdtcafes thai these vols, may be had strongly bound ot e>d. txtra. 
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Mechanical Engineering, etc., continued, 

171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich. Third Edition. Illustrated 
with 7 Plates and nearly 350 Woodcuts. 3s. 6d4 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. Being an extension of Mr. John Sewell*s '* Treatise on Steam." 
By D. KiNNEAR Clark, M.I.C.E., Author of ** Railway Machinery," &c., 
&c. Second Edition, revised. With numerous Illustrations. 3s. 6d.t 

200. FUEL, its Combustion and Economy ; being an Abridgment of 
** A Treatise on the Combustion of Coal and the Prevention of Smoke," by 
[C. W. WiLLTAMS, A.I.C.E. With extensive additions on Recent Practice in 
the Combustion and Economy of Fuel— Coal, Coke, Wood, Peat, Petro- 
leum, &c. — by D. KiNNKAR Clark, M.I.C.E. With numerous Illustrations. 
4s. 6d.t \^Jusi published. 

202. LOCOMOTIVE ENGINES^ A Rudimentary Treatise on. 
Comprising an Historical Sketch and Description of the Locomotive Engine 
by G. D. Dempsey, C.E. ; with large additions treating of the Modem Loco- 
motive, by D. KiNNEAR Clark, M.I.C.E. With numerous Illustrations, ^s.t 



SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. Ky 
Tames Peake, School of Naval Architecture, H.M. Dockyard, Portsmouth 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d.t 
53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Sommer- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 

53**. AN ATLAS OF ENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 

Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks ; Chain, 
Wire, and Hemp Ropes, 8tc., relative to every class of vessels. With an 
Appendix of Dimensions of Masts and Yards of the Royal Navy. By Robert 
Kipping, N.A. Fourteenth Edition. Illustrated. 2s4 
54*. IRON SHIP-BUILDING, With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engineer and Naval Architect. 5th Edition, with Additions. 4s. 
54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
"Warrior," "Hercules,^' " Bellerophon ; " H.M. Troop Ship "Serapis," 
Iron Floating Dock, 8tc., &c. 4to, boards. 38s. 

55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise on 

Navigation. Part I. How to Keep the Log and Work it off. Part II. On 
Finding the Latitude and Longitude. By James Greenwood, B.A. ^ To 
which are added, the Deviation and Error of the Compass ; Great Circle 
Sailing ; the International (Commercial) Code of Signals ; the Rule of the 
Road at Sea ; Rocket and Mortar Apparatus for Saving Life ; the Law of 
Storms : and a Brief Dictionary of bea Terms. With numerous Woodcuts 
and Coloured Plates of Flags. New, thoroughly revised and much enlarged 
edition. By W. H. Rosser, Author of the "Deviation of the Compass con- 
sidered practically," &c. 2S. 6d.t [Jusi published. 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Together with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. By Robert Murray, C.E., 
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French. German, and Spanish. Seventh 
' Edition, revised and enlarged. Illustratea. 3s.t 
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Shipbuilding, Navigation, etc., continued, 

83&W. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 

ally Derived, on some of the Principles regulating Ship-building. By "W. 

Bland. Seventh Edition, revised, with numerous Illustrations andModels.is.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 

and Practice. With Attempts to facilitate the Finding of the Time and the 
Longitude at Sea. By J, R. Young, formerly Professor of Mathematics in 
Belfast College. Illustrated. 2s. 6d. 

106. SHIPS' ANCHORS, sl Treatise on. By George Cotsell, 

N.A. Illustrated, is. 6d. 

149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 

With Draughting, and the Centre of EflFort of the Sails. Also, Weights 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels,. 8tc., 8tc. 
Tenth Edition, enlarged, with an Appendix. By Robert Kippimo, N.A., 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d.t 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND 
mercantile NAVIES. By a Practical Engineer. Revised by D. 
F. M'Carthy, late of the Ordnance Survey Ofl5ce, Southampton. 3s. 

55 PRACTICAL NAVIGATION, Consisting of The Sailor's 
^ Sea-Book. By James Greenwood and W. H. Rosser. Together with 
2^. the requisite Mathematical and Nautical Tables for the Working of the 
ZU4. Problems.^ By Henry Law, C.E., and J. R. Young, formerly Professor of 
Mathematics in Belfast College. Illustrated with numerous Wood Engrav- 
ing^ and Coloured Plates. 7s. Strongly half-bound in leather. 

\.Jusi Published. 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, for the Use of Beginners. By Professor George 

FowNES, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in 
King's College School, London. Woodcuts, is. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s.t 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science, and their Applica- 
tions. By Charles Tomlinson, Lecturer on Natural Science in King's 
College School, London. Illustrated, is. 6d. 

7. ELECTRICITY; showing the Creneral Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S. , &c. With considerable Additions by R. Sabine, C.E., 
F.S.A. Woodcuts. IS. 6d. 

7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, revised, with considerable Additions, by Robert Sabine, C.E., 
F.S A. Woodcuts. IS. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Magnetical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
NoAD, Ph.D., Vice-President of the Chemical Society, Author of "A 
Manual of Electricity," &c., &c. With 165 Woodcuts. 3s. 6d.t 

11. THE ELECTRIC TELEGRAPH ; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A ., &c. 
Woodcuts. 3s. 

12. PNEUMATICS, for the Use of Beginners. By Charles 

ToMLiNSOs. liJustrated. is. 6d. 
TAa t t'ft£fgca/gs />4tf/ ihese vols, may be had strongly hound at 6d. extra. 
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Physical Science, Natural Philosophy, etc., continued, 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
V Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 

Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts. 

6s. 6d. Cloth boards, 7s. 6d. 

^()*^. PHOTOGRAPHY, Ptpulir Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van Monckhovbn, 
by W. H. Thornthwaite, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY, By the Rev. R. Main, M.A., F.R.S., &c. 

New Edition, with an Appendix on " Spectrum Analysis." Woodcuts, is. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing ^so a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. is. 6d. 
138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks* Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Ser^ce. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
by W. McGregor, First Assistant Supnt., Indian Gov. Telegraphs. 3s.t 

143. EXPERIMENTAL ESSAYS, By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. History of the Modem Theory of Dew. Woodcuts, is. 

173. PHYSICAL GEOLOGY, parUy based on Major-General Port- 

lock's "Rudiments of Geology." By Ralph Tate, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, parUy based on Major-General 

-Portlock's " Rudiments." By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock's "Rudiments of 
174. Geology." By Ralph Tate, A.L.S., F.G.S., &c., &c. Numerous 111 ustra- 

• »* tions. In One Volume 4s. 6^.X 
183. ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

& formerly Professor of Natural Philosophy and Astronomy in University 
184.. College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 

%* Sold also in Two Parfs^ as follows : — 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I— VII. 4s. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VIII — XVlII. 3s. " 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illustrated. 2s. 6d.t 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn, Ph.D. Woodcuts. 2s. 6d.t 

134. METALLURGY OF SILVER AND LEAD. A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts. 2s. 6d4 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ander Watt, F.R.S.S.A. Seventh Edition, revised, with important addi- 
tions, including the Electro-Depositfon of Nickel, &c., &c. Woodcuts. 
3s.t [Jusl published. 
172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes by, which they^ are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efficiency. By William Morgans, Lecturer on Mining 
at the Bristol School of Mines. 2s. 6d.t 
172*. MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations of Mining Tools, drawn to Scale. \t<i. oj^^^j^n 
cloth boards, 6s. . 

7A0 1 indtcates thai these vo ls , may be had strongly bound ot ^d^^^^tr^ 
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Mining, Metallurgy, etc., continued. 

176. METALLURGY OF IRON, a Treatise on the. Containing 

History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steel, &c. By H. Bauerman, F.G.S. 
Fourth Edition, enlarged, with numerous Illustrations. 4s. 6d4 

180. COAL AND COAL MINING, A Rudimentary Treatise on. 
By Warington W. Smyth, M.A., F.R.S^ &c., Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d.t 

195. THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instruments ; also the Correct Principles of Laying out and Valuing Mineral 
Properties. By William Lintbrn, Mining and Civil Engineer. Witk 
four Plates of Diagrams, Plans, &c. 3s. 6d4 



AGRICULTURE, GARDENING, ETC. 

29. THE DRAINAGE OF- DISTRICTS AND LANDS, By 
G. Drysdale Dkmpsey, C.E. Illustrated, is. 6d. 
%* With " Drainage of Towns and Buildings^* in One Vol., 3*. 6d. 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 
Powers and Machinery of the Steading, Field Machines, and Implements. 
By G. H. Andrews, C.E. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 

Donaldson, is. 

131. MILLER'S, MERCHANTS, AND FARMER'S READY 

RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, uom £\ to 
;^5 V^^ Qr* With approximate values of Millstones, Millwork, &c. is. 

140. SOILS, MANURES, AND CROPS, (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outlines of Modern Farming.) By R.Scott 
Burn, '^^oodcuts is 

142. STOCK; CATTLE, SHEEP, AND HORSES, (Vol. 3. 

OuTLfNES OF Modern Farming.) By R. Scott Burn. Woodcuts, as. 6d 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OF Modern Farming.) Woodcuts. 2s« 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outlines of Modern 
Farming.) By R. Scott Burn. Woodcuts. 2s. 6d. 

•jj* Nos. X40-1-2-5-6, in One Vol., handsomely half-bound, entitled " Outlines of 
Modern Farming." By Robert Scott Burn. Price 12s. 

177, FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuil, Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M;R.V.C., &c. Fourth Edition, 
considerably enlarged; with numerous fine eng^ravings, including some 
specimens of New and Improved Breeds. 366 pp. 3s. 6d.t 

201. KITCHEN GARDENING MADE EASY, Showing how to 
prepare and lay out the ground, the best means of cultivating every known 
Vegetable and Herb, with cultural directions for the management of them 
all the year round. By George M. F. Glknny, Editor of ** Glenny's Illus- 
trated Garden Almanack," and AuUior of " Floriculture," &c. is. 6d.t 
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FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS, ' Adapted to Young 
Students and Amateurs in Architecture, Painting, &c. By George Pyne, 
Artist. Woodcuts. 2s. 

40 GLASS STAINING; or, PainUng on Glass, The Art of. Com- 

& prisine Directions for Preparirg the Pigments and Fluxes, laying them upon 

^ J the Glass, and Firing or Burning in the Colours. "From the German of Dr. 

^ • . Gbssert. To which is added, an Appendix on The Art of Enamelling, 
&c., with The Art of Painting on Glass. From the German of Emanuel 
Otto Frombbrg. In One Volu:nc. 2s. 6d. 

69. MUSICt A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected nrom the Best Masters, by Charles 
Ohil.13 Spbncbr ts 6d 

1^1, PAINTING' POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water- Glass, Tempera, Encaustic, Miniature, 
Painting on Ivory, Vellum. Pottery, Enamel, Glass, 8tc. With Historical 
Sketches of the Prowess of the Art by Thomas John Gullick, assisted by 
John Times, F.S.A. Fourth Edition, revised and enlarged, with Frontispiece 
and Vignette. Ss.J 

186. A GRAMMAR OF COLOURING, applied to Decorative 

Painting and the Arts. By George Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Ellis A, 
Davidson, Author of '* Drawing for Carpenters," &c. With two new 
Coloured Diagrams and numerous Engravings on Wood. 3s.t 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 
32. MATHEMATICAL INSTRUMENTS, aTreatbeon; in which 

their Construction and the Methods of Testing, Adjusting, and Using them 
are concisely Explained. ^ By J. F. Heather, M.A., of the Royal Military 
Academy, Woolwich. Original Edition, in i vol., Illustrated, is. 6d. 
•»• In ordering the above, becarefuHo say, " Original Edition,^* of give the number 
in the Series (32) to distinguish it from the Enlarged Edition in 3 fM)ls. 
INos. 168-9-70.) 
60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements. Arranged for the Use of Schools and 
• Private Students ; also for Practical Land Surveyors and Engineers. By 
T. Baker, C.E. New Edition, revised by Edward Nugent, C.E. Illus- 
trated with Plates and Diagrams. 2s.t 
t\^. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND. By Abraham Arman, Schoolmaster, .Thurleigh, Beds. To which 
is added a Table^ showing the Price of Work, from 2s. 6a. tO;^i per acre, and 
Tables for the Valuation of Land, from is. to ;^i,oooper acre, and from one 
pole to two thousand acres in extent, &c., &c. is. 6d. 
I(y. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGE. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Greometry to various branches of the Arts. By 
J. F. Heather, M.A. Illustrated with 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By T- F. Heather, M.A. With 215 Woodcuts. 2s. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

giving the various Modes of Delineating Solid Forms by Constructions on a 
Single Plane Surface. By T. F. Heather, M.A. [/« preparation, 

*»* The above three volumes will form a Complete Elementary Course op 

Mathematical Drawikq. 
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Arithmetic, Geometry, Mathematics, etc., continued, 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By James Haddon, 
M.A., Arithmetical Master of King's College School, London, is. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. For 
the Use of Schools and for Self-Instruction. B^ J. R. Young, late Professor 
■ of Mathematics in Belfast College. New Edition, with Index, is. 6d. 

84*. A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Young, is. 6d. 

9,$, EQUA TIONAL ARITHMETIC, appUed to Questions of Interest, 
85*, Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be gpreatly facilitated. By W. Hipsley. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's College School. With Appendix, 
containing miscellaneous Investigations, and a Collection of Problems in 
various parts of Algebra. 2S. 

86*. A Key and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-Instruc- 
tion. By J. R. YOUNG. IS. 6d. 

88, EUCLID, The Elements OF : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. 2s. 6d4 

•»* Sold also separately, viz, .*— 

88. Eucud, The First Three Books. By Henry Law, C.E. is. ' 

89. Euclid, Books 4, 5, 6, 11, 12. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James HANN,'late Mathematical Master of 
King's College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfast College. 2s.t 

^i. PLANE TRIGONOMETRY, the Elements of. By James 
Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By James 

Hann. Revised by Charles H. Dowling, C.E. is. 
%• Or with " The Elements 0/ Plane Trigonometry," in One Volume, 2s. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling ot Land for the Purposes of 
Modem Engineering. By T. Baker, C.E. New Edition, with Corrections 
and Additions by E. Nugent, C.E. Illustrated, is. 6d. 

loi*. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhouse, F.R.A.S., &c. is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMERSHAM Cox, B.A. Illustrated, is. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, is. 

loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

Woolhouse, F.R.A.S., &c. is. 6d. 
105. MNEMONICAL LESSONS, -^Geouethy, Algebra, and 

Trigonometry, in Easy Mnemonical Lessons. By the Rev. Thomas 
Penyngton Kirkman, M.A. is. 6d. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 
Instruction. By James Haddon, M.A. Revised by Abraham Arman. 
zs. 6d. 
137, A Key to ITajddon's Rudimektary Awthwetic, By A. Arman. is. 6d. 

>^-? t inatcafes that these vols, may he had strongly hound at ^d. extra. 
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Arithmetic, Geometry, Mathemiatics, etc., continued, 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoarb, C.£. With a 
Slide Rule in tuck of cover. 3s.t 

168. DRAWING AND MEASURING INSTRUMENTS, Includ- 

ing — I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II; Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather^ M.A^ late of the Royal 
Military Academy, Woolwich, Author of " Descriptive Geometry," &c., &c. 
Illustrated, zs. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes. Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Heather, M.A. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS, 

Including — I. Instruments Used for Determining the Geometrical Features 
ofa portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F, Heather, M.A. Illustrated, is. 6d. 

'n* The above three volumes form an enlargement of the Author's original work. 
'* Mathematical Instruments: their Construction^ Adjustment y Testing^ and UsCy 
the Eleventh Edition of which is on sale^ price xs. 6d. {See No, 32 in the Series.) 

j6S.^ MATHEMATICAL INSTRUMENTS, By J. F. Heather, 

169. r M.A. Enlarged Edition, for the most part entirely re-wrnten. The 3 Parts as 
lyo.y above, in One thick Volume. With numerous Illustrations. 4s. 6d.1: 

185. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal -sided. Square-sided, Octagonal- 
sided, Round Timber and Stone, and Standing Timber. With a Table 
showing the solidity of hewn or eight-sided timber, or of any octagonal- 
sided column. Compiled for Timber-gprowers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with valuable additions. 4s. ; strongly bound in leather, 5s. 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c. By F^dor Thoman, of the Societe Cr6dit 
Mobilier, Paris. 4s.t 

199. INTUITIVE CALCULATIONS; or, Easy and Compendious 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Full Explanations of 
Decimals and Duodecimals, several Useful Tables, and an Examination and 
Discussion of the best Schemes for a Decimal Coinage. By Daniel 
O'GoRMAN. Twenty-fifth Edition, corrected and enlarged by J. R. Young, 
formerly Professor 01 Mathematics in Belfast College. 3S.t 

204. MATHEMATICAL T-^^Z^^, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By J. R. Young, formerly Professor of Mathe- 
matics in Belfast College. New Edition. 3s. 6d.:( ^ust published. 



MISCELLANEOUS VOLUMES. 

^56. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCH/E- 
OLOGY, the FINE ARTS, (^c. ByJOHNWEALE. Fifth Edition. Revised 
by Robert Hunt, F.R.S., Keeper 01 Mining Records. Numerous Illus- 
trations. 5s. cloth limp ; 6s. cloth boards. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, revised and coniidarably 
enlarged. 3s.t 

The % indicates that these vols, may he had strongly bouttd at ^>A. exVro^ 
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Miscellaneous Volumes, continued, 
112. JJAXUAL OF DOMESTIC MEDICINE, By R. Gooding, 

B^^ MJ). Intended as a Family Gntde in all Cases of Accident and 
Emergency. ss.t 

1 12*. MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B.A. is. 

15a LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

152. PRACTICAL HINTS FOR INVESTING MONEY, With 

an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Swom Broker, is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING, With Notes by S. H. Emmkns. 2s. 

154. GENERAL HINTS TO EMIGRANTS, Containing Notices 

of the various Fields for Emigration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL, By Robert 
James Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION, intended forthe 

Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 163 Woodcuts. ^%.% 

194, THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work. Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine-makin^t the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. . By Am Old Housekeeper. 3s. 6d.t 

194. HOUSE BOOK {The), Comprising:—!. The House Manager. 
112. By an Old Housekeeper. II. Domestic Medicine. By Ralph Gooding, 
Q^ M.D. III. Management of Health. By Jambs Baird. In One Vol., 
^ strongly half -bound. 6s. 
112*. 



EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 

1. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. By William Douglas Hamilton, F.S.A., 
o\ Her Majesty's Public Record Office. Fourth Edition, revised. Maps 
and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; In connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton. 
oi University Colleg-et London, and Edward Lbvibn, M.A., di Balliol 
College, Oxford. 2s. 6tl. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lkvibn, of Balliol College, Oxford. Map, 2s.6d. ; cl.bds. 3s.6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majeftty'i 
Record Office. 3s. ; cloth boards, 3s. 6d. 

50. Bates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. £. Rand. is. 
y^i^ t t'ndicafes that these vols% may be had strongly bound at 6d. sxfrm, 
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ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hyde 
Clarke, D.C.L. Third Edition, is. 6d. 

II*. Philology : Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hyde Clarke, D.C.L. is. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brenan. 
i6th Edition, is. 

49. Derivative Spelling-Book : Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Sixth Edition, carefully corrected. 
2s. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edoar 
Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink, Practical Chemist, &c., and George 
E. Webster, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 28* 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely; formerly H.M. Inspector 
of Schools. 

Introductory Primer, 3^. 



' s, d. 
Fourth Standard • ..12 
Fifth „ ...16 

Sixth „ ...16 

Lessons FROM the Bible. Parti. Old Testament, is. 
Lessons from the Bible. Part II. New Testament, to which is added 
The Geography of the Bible, for very young Children. By Rev. C. 
Thornton Forster. is. 2d. %* Or the Two Parts in One Volume. 2s. 



s, d. 

First Standard . .06 
Second „ . . o 10 

Third „ ..10 



FRENCH. 

24. French Grammar, With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d. 

25. French-English Dictionary, Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, &c. By Alfred 
Elwbs. is. 6d. 

26. English-French Dictionary, By Alfred EL^VES. 2s. 
25,26. French Dictionary (as abo\e;V C.om^«Xft,^».^'^'^"^^•^'^-^ 

cJoth boards, 3s. 6d. »,» Or with ttie GilKomlkbl, c\oVJsi\ws»x5»^.^^- 
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French, cotitinued. 

47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, for the convenience of Students ; several 
Vocabularies of Words, a Collection of suitable Phrases, and Easy Familiar 
Dialogues, is. 

GERMAN. 

39. German Granamar, Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader ; A Series of Extracts, carefully culled from the 

most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41. (Jerman Triglot Dictionary, By Nicholas Esterhazy, 

S. A. Hamilton. Parti. English-German-French, is. 

42. German Triglot Dictionary. Part IL German-French- 
English. IS. 

43. German Triglot Dictionary, Part III, French-German- 

English. IS. 

41-43. Gernaan Triglot Dictionary (as above), in One Vol., 3s. ; 
cloth boards, 4s. %* Or with the German Grammar, cloth boards, 5s. 



ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwes. is. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwes. 
Vol. I. Italian-English-French, as. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French-Italian. as. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian-English. as. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s. 

32. cloth boards, 7s. 6d. 



SPANISH AND PORTUGUESE. 

34. Spanish Granamar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary, 

Including a large number of Technical Terms used in Mining, Engineering; 8cc., 
with the proper Accents and the Gender of every Noun. By Alfred Elwes. 
4s. ; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 
With a Course of Exercises. By Alfred Elwes, Author of " A Spanish 
Grammar,'* &c. is. 6d. 



HEBREW. 

46*. Hebre'W Grammars By Dr. Bresslau. is. 6d. 
44. Hebre^BV and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
JRabbinical "Writings. By Dr. Bresslau. 6s. %• Or with the Grammar, 7s. 

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s. 
44*46. Hebre^sr IDictionary (as a\)o\e^,mT^oNo\s.,tcycK^\^\&^mth 

4^*. the Grammar, cloth boards, 12s. 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 

20. Latin- English Dictionary. By the Rev. Thomas Goodwin, 

M.A. 28. 

22. English-Latin Dictionary; together with an Appendix ol 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 
20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d,; 

cloth boards, 4s. 6d. %• Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by H. Young, is. 

2. Caesaris Commentarii de Bello Galileo. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes Explanatory and Critical, by the Rev. 
James Daviks, M.A. is. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia. 

With. Introduction, Analysis, and Notes Explanatory and Critical, by Rev. 
T. H. L. Lbarv, D.C.L. formerly Scholar of Brasenose College, (Jxford. 
IS. 6d. [Just published. 

14. Ciceronis Cato Major, Laelius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Smith, 
MA., F.R.G.S. 2s, 

3. Cornelius N epos. With Notes. By H. Young, is. 

6. Horace; Odes, Epode, and Carmen Sseculare. Notes by H. 

Young, is. 6d. 

7. Horace ; Satires, Epistles, and Ars Poetica. Notes by "W. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 
21. Juvenalis Satirae. With Prolegomena and Notes by T. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London. 2s. 
16. Livy ! History of Rome. Notes by H. Young and W. B. Smith, 

MA. Fart i. Books i., ii., is. 6d. 
i6'. ' Part 2. Books iii., iv., v., is. 6d. 

• 17. ■ Part 3 Books xxi.,xxii., is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donne, B.A., Trin. Coll., Cam. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. James Davies, M.A. 2s. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. James Davies, M.A. is. 6d. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davies, M.A. 

IS. 6d. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RusHTON, M.A., and on the Georg^cs by H. Young, is. 6d. 

5. Virgilii Maronis ^Eneis. With Notes, Critical and Explanatory, 

by H. Young. New Edition, revised and improved. With copious Addi- 
tional Notes by Rev. T. H. L. Leary, D.C.L., lormerly Scholar ot IVascnose 



College, Oxford. 3s. 
<• .1 ■ Part I. Books i.— vi., is. 6d. 



ust ptib/ished. 

usi published. 

Just published. 



5*» _ — . Part 2. Books vii. — xii., 2s. 

19. Latin Verse Selections, from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, V\fcoaN>»&^ 

Seneca, Quintilian, Florus, Velleius Patercu\us, N aL\w\>3& ^\^vsa»& 'Ssv^^'w^- 
B ins. Apuieius, &c. Notes by W. B . Do^ni, "MV .K.. ^^» 
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GREEK- 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Hans 
Claude Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 
their Significations, Inflections, and Doubtful Quantities. By Henry R. 
Hamilton. Vol. i. Greek- English, as. ; Vol. 2. English-Greek, 2s. Or the 
Two Vols, in Oi>e, 4s. : cloth boards, 5s. 

14,15. Greek Lexicon (as above). Complete, with the G&ammak, in 

17. One Vol., cloth boards, 6s. 

GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of <he High School, Glasgow, is. 6d. 
30. uEschylus : Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. James Davies, M.A. is. 

32. -^schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. James Davibs, M.A. is. 

40. Aristophanes : Acharnians. Chiefly from the Text of C. H. 

Wbise. "With Notes, by C. S. T. Townshend, M.A. is. 6d. 

26. Euripides: Alcestis. Chiefly from the Text of Dindorf. With 
Notes, Critical and Explanatory, by John Milnbr, B.A. is. 6d. 

23. Euripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigo Smith. 
M.A., F.R.G.S. IS. 6d. 
4.17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, bv T. H. L. Lbary, M.A., D.C.L. 

Part I, Books i., ii. (The Clio and Euteroe), 2S. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 2s. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), as. 

Part 4. " Books viii., ix. (The Urania and Calliope) and Index, is. 6d. 

5-12. Homer, The Works of. According to the Text of Baeumlein. 

With Notes, Critical and Explanatory, drawn, from the best and latest 

Authorities, with Preliminary Observations and Appendices, by T. H. L. 

Lbary, M.A., D.C.L. 

The Iliad : Part i. Books i. to vi., is.6d. Part 3. Books xiii, to xviii., is. 6d. 

Part 2. Books vii. to xii., is. 6d. Part 4. Books xix. to xxiv., is. 6d. 

The Odyssey: Parti. Books i. to vi., is. 6d Part 3. Books xiii. to xviii., is. 6d. 

Part 2. Booksvii.toxii., IS. 6d. Part 4. Books xix. to xxiv., and 

Hymns, 2s. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 6d. 

13. Plato's Dialogues : The Apology of Socrates, the Crito, and 
the Phzedo. From the Text of C. F. Hermann. Edited with Notes. Critical 
and Explanatory, by the Rev. James Davies, M.A. 2s. 

18. Sophocles: CEdipus Tyrannus. Notes by H. Young', is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. Tohn Milner, B.A. 2s. 

41. Thucydldes: History of the Peloponnesian War. Notes by H. 

Young. Book i. is. 
2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thousand. 

Notes and a Geographical Register, by H. Young. Part i. Books i. to iii., 
IS. Part 2. Books iv. to vii., is. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 

duction by Ll. F. "W. jKWiXT. is. 6d. 

43. Demosthenes. The Oration on the Crown and the Philippics. 
With English Notes. By Rev. T. H. I-.Lekky, B.C.I.., ^5ycm«lx Scholar of 
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ENGINEERING, SURVEYING, &C. 

♦ 

Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst. 
C.E., and M. Inst M.E. Author of "Cast and Wrought Iron 
Bridge Construction," &c., &c. Imp. 4to. Illustrated with 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half-bound in morocco. 6/. dr. 

List qf Contents :-^ 

I. Historical Sketch of some of the means that have been adopted for the Supply 
of Water to Cities and Towns. — II. Water and the Foreign Matter usually asso< 
ciatod with it. — III. Rainfall and^ Evaporation. — IV. Springs and the water- 
beariflfi; formations of various districts.— V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VII. Wells.— 
VIII. Reservoirs.— IX. The Purification of Water. — X. Pumps.— XI. Pumping 
lifac^nery.— XII. Conduits. — XIII. Distribution of Water. — XIV. Meters, Ser< 
vice FipeSf and House Fittings. — XV. The Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply. — XVII. Description of Plates.— Appen- 
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with 
Specifications of several Works illustrated, among which will be found : — Aberdeen, 
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

OPINIONS OF THE PRESS. 

" The most systematic and valuable work upon water supply hitherto produced in 
Ens^ish, or in any other language." — Engineer (first notice). 

*^Mr. Humberts work is characterised almost throughout by an exhaustjveness 
much more distinctive of French and German than of English technical treatises."— 
Engineer (third notice). 

''We can congratulate Mr. Humber on having been able to give so large an 
amount of information on a subject so important as the water supply of cities and 
towns. The plates, fifty in number, are mostly drawings uf executed works, and 
alone would have commanded the attention of every engineer whose practice, tsna.^ ^«^ 
in diis branch of the profession."— .^wt/f/;r. 

"ft 
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Humberts Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civile Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other En^eering Works, 4c. By William 
HUMBER, Assoc. Inst C.E., &c. Imp. 4to, with 36 Doable 
Plates, drawn to a large scale, and Photographic Portrait of John 
HawkshaW, C.E., F.R,S.y &c. 3/. 3^*. half morocco. 

List (if thi Plates, 

KAMS AND DBSCRXPTIOir. PLATES. KABCB OT KNGtNBBR. 

Victoria Station and Roof— L. B.&S. C RaiL z to 8 Mr. R. Jacomb Hood, CE^ 

Southport Pier '. 9 and zo Mr. James Brunlees, C.E. 

Victoria Station and Roof— L. C. & D. & G. W. 

Railways zztozsA Mr. John Fowler, C.E. 

Roof of CremomeMutlcHaJl zd Mr. WHUam Humber, C.& 

Bridge over G. N. Rafiway '. . 17 Mr. Joseph Cubitt, CE. 

Roofof Station — Dutch Rhenish Railway .. zSandzg Mr. Euschedi, C.£. 

Bridge over die Thames— West London Ex- 
tension Railway 20 to 34 Mr. William Baker, C.E. 

Armour Plates 25 Mr. James Chalmers, C.E. 

Suspension Bridge, Thames 36 to 39 Mr. Peter W. Barlow, C.E. 

The Allen Engine 30 Mr. G. T. Porter. M.E. 

Suspenst<m Bridge, Avon 31 to 33 Mr. John Hawksnaw, C.E. 

and W. H. Barlow, CE. 

Underground Railway 34 to 36 Mr. John Fowler, CE. 

With copious Descriptive Letterpress, Specifications, &c 



*' Handsomely lithographed and jxinted. It will find faTOur with many who desire 
to preserve in a permanent form copies of the plans and specifications prep>ared for the 
guidance of the contractors for many impcwtant engineering works."— -^ff/wwrr. 

Humbef^s Modem Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E,, M.P., F.R.S., &C. 3/. 3J. half morocco. 

List 0/ th€ Plates. 

NAMB AND DBSCRIPTION. FLATBS. NAMB OF BNGINBBH. 

Birkenhead Docks Low Water Basin i to z5 Mr. G. F. Lyster, CE. 

Charing Cross Station Roof— C C. Railway. 16 to z8 Mr. Hawkshaw, C.E. 

Digswell Viaduct— Great Nor&em Railway. Z9 Mr. J. Culutt, C.E. 

Robbery Wood Viaduct— Great N. Railway. 20 Mr. J. Cubitt. CE. 

Iron Permanent Way. 20a — 

Clydach Viaduct— Merthirr, Tredegar, and 

Aber^venny Railway 3Z Mr. Gardner, CE. 

Ebbw Viaduct ditto ditto ditto 22 Mr. Gardner, CE. 

CoUeee Wood Viaduct— Cornwall Railway . . 23 Mr. Brunei. 

Dubhn Winter Palace Roof 34 to 26 Messrs. Ordish & Le Feuvre. 

Bridge over the Thames— L. C. & D. Railw. 27 to 33 Mr. J. Cubitt, C.E. 

Albert Harbour, Greenock 33 to 36 Messrs. Bell & Miller. 

With copious Descriptive Letterpress, Specifications, &c. 



''A risumi of all the more interesting and important works lately completed in Great 
Britain ; and containing, as it does, carefully executed drawings, with full working 
details, it will be found a valuable accessory to the profession at large."— '.ffi^m«rr. 

"Mr. Humberhas done the profession cood and true service, by the fine ooUectioo 
of examples he has here brougnt before me profession and the pn\Mc.**'^Pfacticai 
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Humberts Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a lai^e 
scale, and Photo. Portrait of J. R. M 'Clean, Esq., late President 
of the Institution of Civil Engineers. 3/. y. half morocca 

Usi of Plates and Diagrams. 



MAIN DRAINAGE, METROPOLIS 

North Sidb. 

Plate X. Map showing Intercepticni of 
Sewers. — 2 and 3. Middle Level Sewer. 
Sewer under Regent's Canal ; and Junc- 
tion with Fleet Duch.— 4, 5, and 6. Out- 
tll Sewer. Bridge over River Lea. 
levation and Details. — 7. Outfall 
Sewer. Bridge over Marsh Lane, North 
Woolwich Railway, and Bow and Barking 
Railway Junction.— 8, o, and 10, OutfaU 
Sewer. Bridee over Bow and Barking 
Railway. Elevation and Details.— 
XI and 12. Outfall Sewer. Bridge over 
East London Waterworks' Feeder. Ele- 
vation and Details. — x^ and 14. Outf^ 
Sewer. Reservoir. Plan and Section. — 
X5. Outfall Sewer. Tumbling Bay and 
Outlet.— 16. Outfall Sewer. Penstocks. 

South Sidb. 

Plates X7 and x8. Out&dl Sewer. Ber- 
mondsey Branch. — xg, 20, 21, and 22. 



MAIN DRAINAGE, METROPOLIS, 
cotUimued-^ 

Out&Il Sewer. Reservoir and Outlet. 
Plan and Details.— 23. Outfall Sewer. 
Filth Hoist — 24. Sections of Sewers 
(North and South Sides). 

THAMES EMBANKMENT. 

Plate 25. Section of River Wall.— 
26 and 27. Steam-boat Pier, Westminster. 
Elevation and Details. — 28. Landing 
Stairs between Charine Cross and Water- 
loo Bridges. — 29 and 30. York Gate. 
Front Elevation. Side Elevation and 
Details. — 31, 32, and 3J3. Overflow and 
Outlet at Savoy Street Sewer. Details ; 
and Penstock.— 34, 35, and 36. Steam-boat 
Pier, Waterloo Bndge. Elevation and 
Details. — 37. Junction of Sewers. Plans 
and Sections — 38. Gullies. Plans and 
Sections.— 39. Rolling Stock. —40. Granite 
and Iron Forts. 



With copious Descriptive Letterpress, &c. 

Humberts Modern Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. 3/. y. half morocco. 

List of the Plates and Diagrams. 

KAMB AND SBSCRIPTION. PLATES. NAMB OP SNGINBER. 

Abbey Mills Puinping Station, Main Drainage, 

Metropdis x to 4 Mr. Bazalgette, C.E. 

Barrow Docks Stop Messrs. M 'Clean &Stillman, 

Manquis Viaduct, Santiago and Valparaiso [C.E. 

Riulway 10, ii Mr. W. Loyd, C.E. 

Adams' Locomotive, St Helen's Canal Railw. Z3» 13 Mr. H. Cross, C.E. 

Cannon Street Station Roof 14 to 16 Mr. J. Hawkshaw, C.E. 

Road Bridge over the River Moka xj, 18 Mr. H. Wakefield, C.E. 

Telegraphic Apparatus for Mesopotamia .... xg Mr. Siemens, C. £. 
Viaduct over the River Wye, Midland RaUw. 90 to aa Mr. W. H. Barlow, C.E. 
St Germans Viaduct, Cornwall Railway .... a3> 34 Mr. Brunei. C.E. 

Wrought-Iron Cylinder for Diving Bell 35 Mr. J. Coode, C.E. 

MillwallDocks 36 to 31 Messn. J. Fowler, C.E., and 

WiUiamWiUon, CE. 

Milro/s Patent Excavator 3a Mr. Milroy. CE. 

Metropolitan District Railway 33 to 38 Mr. J. Fowler, and Mr. T. 

M. Johnson, CE. 
Harboun» Ports, and Breakwaters A to c 

PFtlA Copious Descriptive Letterpress^ S^eci/ications^ 55*c« 
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HumbcT^s Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — ^Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst C. E., and M. Inst. 
M. E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to, 6/. i6j. dd, half-bound 
in morocco. 

*' Mr. Humber's stately volumes lately issued— in which the most important bridges 
erected during the last five years, under the direction of our most eminent engineers, 
are drawn and specified in great detail." — Engineer. 

'* A book — and particularly a large and costly treatise like Mr. Humber's-^which 
has reached its third edition may certainly be said to have established its own 
reputation." — En^ineertn^^ 

Strains y Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulae and Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
Humber, Assoc. Inst. C.E., &c. Second Edition. Fcap. 8vo, 
with nearly 100 Woodcuts and 3 Plates, 'js, 6d, cloth. 

'* The arrangement of the matter in tMs little volume is as convenient as it well 
could be.^ * * .* • '^^ system of ^ employing diagrams as a substitute for complex 
computations is one justly coming into great favour, and in that respect Mr. Humber's 
volume is fully up to the Xxvas&,**— Engineering. 
** The formulae are neatly expressed, and the diagrams eood." — AfAemeum, 
"Mr. Humber has rencferea a great service to the ardiitect and engineer by pro- 
ducing a work especially treating on the methods of delineating the strains on iron 
beams, roofs, and bridges by means of dwignras,"— Builder, 

Barlow on the Strength of Materials, 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F,R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
P\R.S. The whole arranged and edited by W. Humber, Assoc 
Inst. C.E. 8vo, 400 pp., with 19 large Plates, and numerous 
woodcuts, i&r. doth. 
" The best book on the subject which has yet appeared. .... We know of 
n3 work that so completdy fulfils its mission." — English Mechanic. 
"The standard treatbe upon this particular subject." — Engitieer. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 

for setting out Curves from 5 to 200 Radius. By Alexander 

Beazeley, M. Inst. C.E. Second Edition. Printed on 48 Cards, 

and sold in a doth box, waistcoat-pocket size, Jj. 6d. 

'* Each table is printed on a small card, which, being placed on the theodolite, leaves 

the hands free to manipulate the instrument — no small advantage as regards the rapidity 

o/" work. They are clearly printed, and compactly fitted into a small case for the 

pocket— em arrangement that will recommend tnem to a\\ practical men.**^EngiMeer. 
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Tramways and their Working. 

TRAMWAYS: their CONSTRUCTION and WORKING. 
Containing a Comprehensive History of the System ; an exhaus- 
tive Analysis of the Various Modes of Traction, including Horse 
Power, Steam, Heated Water, and Compressed Air ; a Description 
of the varieties of Rolling Stock ; and ample Details of Cost and 
Working Expenses, with Special reference to the Tramways of the 
United Kingdom. By D. Kinnear Clark, M. I. C. E., Author 
of * Railway Machinery,* &c., in one vol. 8vo, with numerous illus- 
trations and thirteen folding plates, i8j. cloth. 
" All interested in tramways must refer to it, as all railway engineers have turned 
to the author's work ' Railway Machinery/ but the more moderate dimensions of 
'Tramways* will place it withm the means of every individual, instead of limiting 
its purchase to institutions or to those having a large practice." — The Etigitieer. 
'Mr. Clark's book is indispensable for the students of the 9,v!q\^qxJ*— The Builder. 
"An exhaustive and practical work on tramways, in whicn the history of this 
kind of locomotion, and a description and cost of the various modes of laying tram- 
ways, are to be found. . . . The other parts of Mr. Clark's valuable treatise relating 
to cost and expenditure, and tramway cars, are handled in the same thorough 
manner." — Building News. 

Iron and Steel. 

'IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling MiUs ; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, 
and Consulting Engineers ; Architects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoare, Author of 
•The Slide Rule,' &C. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of ** Foreign Mea- 
sures compared with the English Foot,'* and **fixei Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c" 
Oblong, 32mo, leather elastic-band, dr. 

" For comprehensiveness the book has not its equal." — Iron. 

** One of the best of the pocket books, and a usotil companion in other branches of 
work than iron and steel." — English Mechanic. 

" We cordially recommend this book to those engaged in considering the details 
of all kinds of iron and steel works." — Naval Science, 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION: 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from is. per cwt. to i \2s. per 
cwt., and from one farthing per pound to one shilling per pound. 
Each Table extends from one pound to lOO tons ; to which are 
appended Rules on Decimals, Square and Cube Root, Mensuration 
of Superficies and Solids, &c. ; also Tables of Weights of Materials, 
and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., Qj. 
" A most useful set of tables, and will supply a want, for nothing like them before 

existed." — Building News. 

'* Will save the possessor the trouble of making numerous intricate calculations. 

Although specially adapted to the iron and metal trades, the tables contained in this 

handy little companion will be found useful in every other business vtv HtVvvcK \s«x- 

cfaandise is bought and sold by weight."— iiatZwaj^ Nrws« 
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Pioneer EngineeHng, 

PIONEER ENGINEERING. A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New 

Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 

"The Art of Building," &c. With numerous Plates and Wood 

Engravings. Crown 8vo, lOf. dd. cloth. 

"A most useful handbook to engineering pioneers." — Iron. 

** The author's experience has been turned to good account, and the book is likely 
to be of considerable service to pioneer engineers.' — ^»2/c&>^ News. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, cloth boards, 5^. 

" Carefully vrritten, it has the merit of brevity and conciseness, as to less important 
points, while all material matters are very fully and thoroughly entered into/'^- 
Standard, 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. A useful book for Members of Local Boards and Rural 
Sanitary Authorities, Health Officers, Engineers, Surveyors, 
Builders, and Contractors. By Charles Slagg, Assoc. Inst C.E. 
Crown 8vo, 3^. cloth. 

"This is a very useful book, and may be safely recommended The author, 

Mr. Charles Slagg, has had practical experience in the works of which he treats. 
There is a great deal of work required to oe done in the smaller towns and villages, 
and this little volume will help those who are willing to do it." — Builder. 

Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. By T. M. 
GoODEVE, M.A., Barrister-at-Law, Author of **The Principles 
of Mechanics," **The Elements of Mechanism," &c. Second 
Edition. With numerous Illustrations. Crown 8vo, 6j. cloth. 

\_Just ptiblished. 

"Professor Goodeve has given us a treatise on the steam engine, which will bear 
comparison with anything written by Huxley or Maxwell, and we can award it no 
higher praise." — Engineer. 

'* Mr. Goodeve?s text-book is a work of which every young engineer should pos- 
sess himself." — Mining Journal, 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst. C.E. Second Edition, with 5 plates. Royal 8vo, 5^. cloth. 

"The student cannot find a better little book on this subject than that written by 
Mr. Sheilds."—? Ae £/i^ineer. 
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Locomotives. 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With large additions treat- 
ing of the Modern Locomotive, by D. Kinnear Clark, C.E., 
M.I.C.E. Author of "Railway Machinery," **A Manual of 
Rules, Tables, and Data," "Tramways, their Construction and 
Work," &c., &C. With numerous Illustrations. i2mo. y. 6d. 
cloth boards. \jftist publisJied, 

Fuels. 

FUEL, its Combustion and Economy ; consisting of Abridgments 
of " Treatise on the Combustion of Coal and the Prevention of 
Smoke." By C. W. Williams, A.I.C.E., and ** The Economy 
of Fuel," by T. Symes Prideaux. With extensive addition^ on 
Recent Practice in the Combustion and Economy of Fuel — Coal, 
Coke, Wood, Peat, Petroleum, &c. ; by D. Kinnear Clark, 
C,E., M.I.C.E. With numerous Illustrations. i2mo. 5j. cloth 
boards. [Just published. 

Steam. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell's Treatise on Steam. By D. Kinnear Clark, 
C.E., M.I.C.E., Author of "Railway Locomotives," &c With 
Illustrations. i2mo, 47. cloth. 

" £very essential part of the subject is treated of competently, and in a popular 
style." — Iron, 

Roads and Streets. 

THE CONSTRUCTION OF ROADS AND STREETS. In 
Two Parts. I. The Art of Constructing Common Roads. By 
Henry Law, C.E. Revised and Condensed by D. Kinnear 
Clark, C. E. — II. Recent Practice in the Construction of Roads 
and Streets : including Pavements of Stone, Wood, and Asphalte. 
By D. Kinnear Clark, C.E., M.LCE. With numerous 
Illustrations. i2mo, 5^. cloth. 

" A book which every borough surveyor and engineer must possess, and which will 
be of considerable service to architects, builders, and property owners generally." — 
Building News. 

" The volume is suggestive, and will be an acquisition not only to engineers but to 
the ereater number of people in this country on whom devolves the administration of 
roads as a part of the system of local government." — The Architect . 

** To lugnway and town surveyors this book will have the utmost value, and as con- 
taining the largest amount of information in the shortest space and at the lowest price, 
we may predict for it a wide curculalion." — Journal of Gas Lighting. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition. i2mo, dr. cloth. {Just published. 

** The best work on boilers which has come under oam TwA-Vife?' — Eng>n*«'*i*»** 
" The best treatise that has ever been publUVied otv sVtatm\Kf^«v** — Engxnttr , 
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Prcutical Tunnelling. 



PRACTICAL TUNNELLING : Explaining in detail the Setting 
out of the Works, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels with the amount 
ef labour required for, and the Cost of, the various portions of the 
work. By Frederick Walter Simms, M. Inst. C.E., author 
of "A Treatise on Levelling." Third Edition, Revised and Ex- 
tended, with additional chapters illustrating the Recent Practice of 
Tunnelling as exemplified by the St. Gothard, Mont Cenis, and 
other modem works, by D. Kinnear Clark, M. Inst. C.E. 
Imp. 8vo, with, 21 Folding Plates and numerous Wood En- 
gravings, 30J. cloth. 

*' It is the only practical treatise on the great art of tunnelling. Mr. Clark's work 
brings the exigencies of tunnd enterprise up to our own time. The great loigth fA 
modern tunnels has led to a new difficulty in the art, which the last generation was 
ignorant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find 
this branch of the subject has been fully considered. Mr. Clark's additional chapters 
on the Mont Cenis and St. Gothard Tunnels contain minute and valuable experiences 
and data relating to the method of excavation by compressed air, the headiiq; 
operations, rock-boring machinery, process of enlargement, ventilation in course of 
construction by compressed air, labour and cost, %k..— -Building News. 

" The estimation m which Mr. Simms' book on tunnelling luis been held for over 
ihirty years cannot be more truly expressed than in the words of the late Professor 
Rankine : — ' The best source of information on the subject of tunnels is Mr. F. W. 
Simms* work on " Practical Tunnelling." ' — Tke Architect, 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Raflway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E, Sixth Edition, very carefully revised, wiA 
the addition of Mr, Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Laving 
out Circular Curves. With 7 Plates and numerous Woodcuts, ovo, 
&r. 6d, cloth. \* Trautwine on Curves, separate, y. 

** One of the most important^ text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
tnat would be satisfactorily answered by consulting the volume." — Mining ycnmnl. 

" The text-book on levelling in most of our engineering schools and coUcgea."— 
Engineer, 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
S3rstem of Construction, adapted especially to secure Safe^ and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenbeig. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst C.E., &c., &c With 28 fine Plates, 
8vo, I dr. (id, cloth. 

** A work like this, which goes thoroughl^r into the examination of the high-pressure 
engine, the boiler, and its appendages, &c., is exceedinely useful, and deserves a place 
j'ji every sciendSc library. **'-nSteam Shipping Chronicu* 
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Locomotive-Engine Driving. 

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines. By Michael 
Reynolds, Inspector, Locomotive and Carriage Department, 
London, Brighton, and South Coast Railway. Third Edition, 
greatly enlarged. Comprising, besides other additional matter, 
A KEY TO THE LOCOMOTIVE ENGINE. With lUustra- 
tions and Portrait of Author, Crown 8vo, \s, 6J. cloth. 

'* Mr. Reynolds deserves the tide of the engine driver's friend."— Railway News. 

" Mr. Reynolds has supplied a want, and has supplied it well. We can confident^' 
recommend the book not only to the practical driver, but to every one who takes au 
interest in the performance of locomotive engines." — TAe Engineer, 

" The work is as novel as it is useful, and if drivers and Bremen will but take as 
much pains in reading it as the author has in writing it, there can be no question as 
to the oenefit they will derive." — English Mechanic. 

"Mr. Reynolds has opened a new chapter in the literature of the day. This 
admirable practical treatise, of the practical utility of which we have to speak in 
terms oi warm commendation." — Athenaum, 

• 

Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULiB 

for finding the Discharge of Water from Orifices, Notches, Weirs, 

Pipes, and Rivers, ^^ith New Formulae, Tables, and General 

Information onRain-£dl, Catchment-Basins, Drainage, Sewerage, 

Water Supply for Towns and Mill Power. By John Neville, 

Civil Engineer, M.R.LA. Third Edition, carefully revised, with 

consideraU)le Additions. Numerous Illustrations. Cr. 8vo, I4f. cloth. 

"Undoubtedly an exceedingly useful and elaborate compilafion." — Iron. 
** Alike valuable to students and engineers in practice." — Mining Journal, 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on Ae STRENGTH of CAST IRON 
and OTHER METALS. By Thomas Tredgold, M.I.C.E., 
Author of " Elementary Principles of Carpentry," Fifth Edition, 
Edited by E. Hodgkinson, F.R.S. ; to which are added EX- 
PERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON. By the Editor. 
With 9 Engravings and numerous Woodcuts. 8vo, I2J. cloth. 

%* Hodgkinson on Cast Iron, separately. Price dr. cloth. 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved * Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By William Lintern, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c., i2mo, 4.r. cloth. 

" Contains much valuable information g^ven in a small compass, and which, as far 
as we have tested it, is thoroughly trustworthy." — Iron and Coal Trades Review, 

♦^* The above, bound with Tiioman's TA.ii\-E."5». ^^^ ^^'^^ -rCx. 
Price 7/. 6d, cloth. 
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Slate and Slate Quarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 

Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., 

Mining Engineer, &c. With numerous Illustrations and Folding 

Plates. Crown 8vo, 6j. cloth. 

"A useful and practical hand-book on an important industry." — Engineering, 
" There is no other book which contains so much information concerning the pro- 
cedure observed in taking quarries, the processes employed in working them, and 
such full statistics of the present and past position of the great slate trade of 
Wales."— r-4* Architect. 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet By Joseph Broadbent, C. E., and Francis 
Campin, C.E. Cr. 8vo, oblong, 5J. cloth. 

"The way in which acciuacy is attained, by a simple division of each cross 
section into three elements, two of which are constant and' one variable, is in- 
genious." — Athemxunt. 

" Cannot fail to come into general use." — Mining Journal. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 

Preparation of Plans for Roads and Railwa3rs, Canals, Rivers, 

Towns' Water Supplies, Docks and Harbours ; with Description 

and Use of Surv^ng Instruments. By W. Davis Haskoll, C. E. 

8vo, I2J. td, clotn, with 14 folding Plates, and numerous Woodcuts. 

"A most useful and well arranged book for the aid of a student** — Builder. 
** Of the utmost practical utility, and may be safely recommended to all students 
who aspire to become clean and expert surveyors." — Mining Journal. 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Wabington W. Smyth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Crown and of the Duchy of Cornwall. New 
edition, revised and corrected. i2mo, with numerous lUustra- 
tions, 4^. doth boards. 



" Every portion of the volume appears to have been prepared with much care, and 
as an outlme is given of evetv known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubtless interest a very 
large number of readers." — Alining Journal. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E., late In- 
spector-General of Fortifications, &c. Fourth Etlition, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal 8vo, i6s. clol\u 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire- Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c 
By Charles F. T. Young, C.E. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, i/. 4r. cloth. 

" We can most heartily commend this book." — Engineering. 

'* We strongly recommend the book to the notice of all who are in any way m- 
terested in fires, fire-engines, or fire-brigades." — Mechanic^ Magazine, 

Marnial of Mining Tools, 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo, y. With an Atlas of Plates, containing 235 Illustrations. 
4to, dr. Together, 9^. cloth boards. 
" Students in the Science of Mining, and Overmen, Captains, Managers, and 
Viewers may gain practical knowledge and useful hmts by the study of Mr. 
Morgans' Manual." — Colliery Guardian. 

** A very valuable work, which will tend materially to improve our mining litera- 
ture."— -fl/jwi^ youmal. 

Common Sense for Gas- Users. 

COMMON SENSE FOR GAS-USERS: a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects, 
Engineers, &c., &c. By Robert Wilson, C.E., Author of "A 
Treatise on Steam Boilers. " Second Edition. Crown 8vo, sewed, 
with Folding Plates and Wood Engravings, 2j. 6d, 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Eldition, revised, with consider- 
able admtions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.£. Numerous folding Plates. Demy 8vo, 2 
vols, in one, cloth boards, i/. 5^. (published at 2/. 4f.) 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Hughes, 
F.G.S., Civil Engineer. New and enlarged edition, i2mo, with 
numerous Illustrations, 4J. 6^. cloth boards. 
•* One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated." — Bradford Observer, 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessional Steam Users. By an Engineer. Fourth Edition. i2mo. 
Sewed dd 
" If steam-users would but learn this \\t\\e \>ooV Vj Vt«ct, ^^ ^«i.>asA.>x v 

Aaiatoken to do the same, and see that tht \au«t do \v, \>a^« «.^VaSftssiA^ 

become sensations by their nxity.^^^^Mnglish Mechanic. 
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Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C.E. 
Third Edition, enlarged, consisting of a Series of Tables, with 
Rules, Explanations of Systems, and Use of Theodolite for Traverse 
Surveying and Plotting the Work with minute accuracy by means 
of Straight Edge and Set Square only; Levelling with the Theodo- 
lite, Casting out and Reducing Levels to Datum, and Plotting Sec- 
tions in the ordinary manner; Setting out Curves with the Theodo- 
lite by Tangential Angles and Multiples with Right and Left-hand 
Readings of the Instrument; Setting out Curves without Theodolite 
on the System of Tangential Angles by Sets of Tangents and Off- 
sets ; and Earthwork Tables to & feet deep, calculated for every 6 
inches in depth. With numerous wood-cuts, i2mo, I2j. cloth. 

" The book is very handy, and the author might have added that the separate tables 

of sines and tangents to every minute wUl make it useful for many other purposes, the 

genuine traverse tables existmg all the same." — A tketueum. 

** A very useful work for the practical engineer and surveyor.**'— Railway News, 
** The work forms a handsome pocket volume, and cannot fail, from its portability 

and utility, to be extensively patronised by the engineering profession.— ilf&«»i^ 

y<mma/. 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2j. dd. doth. 

" As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will nnd a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices." — Ariizan, 

Bridge Construction in Masonry ^ Timber y & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of sdect 
Works. By W. Davis Haskoll, C.E. Second Edition, witii 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, 2/. I2s. td. half- 
morocco. 

" One of the very few works extant descending to the level of ordinary routine, and 
treating on the common every-day practice of the railway engineer. ... A work of 
the present nature by a man of Mr. HaskoU's experience, must prove invaluable to 
hundreds. The tables of estimates appended to this edition will considerably enhance 
its yalu.e.**—'Engi/teerin^. 

Pocket' Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con. 
taining useful Rules and Formulae in a compact form. By Frank 
Proctor, A. I.N. A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, 4f. 
" We recommend it to our readers as going far to supply a long-felt want.*'—- 

,7'c '"^'^ useful companion to all marine engmeers." — United Service GazeiU. 

Scarcely anything required by a naval cngvneer apv^^jc^ ^ Wv* \)««a, U»* 
jcottett. — />j5,,^^ 



Obliq'i 



PUBLISHED BY CROSBY LOCKWOOD & CO. 13 

Drawing for Engineers^ &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensington. Third Edition, carefully revised. "With upwards 

of 300 Plates and Diagrams. i2mo, cloth, strongly bound, 4^. 

*' Even accomplished draujg;htsmen will find in it much that will be of use to then*. 
A copy of it should be kept for reference in every drawing office." — Engineering, 
" Indispensable for teachers of engineering drawing.*' — Mechanics' Magazine, 

me Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, %s, clotn. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 

BRIDGES, with 13 large folding Plates. By Geo. Watson 

Buck, M. Inst. C.E. Second Edition, corrected by W. H. 

Barlow, M. Inst. C.K Imperial 8vo, \2s, cloth. 

" The standard text book for all engineers regarding skew arches is Mr. Buck's 
treatise and it would be impossible to consult a htiiet.'*'-'Engineer. 

Grantham's Iron Ship-Building. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged. 
By John Grantham, M. Inst C.E., &c 2/. 2s, complete. 

" A very elaborate work. . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it as one of practical utility to all interested in shipbuildmg." — Army 
and Now Gazette. 

** Mr. Grantham's work is of great interest. . . . It is also valuable as a record 
of the progress of iron shipbuilding. ... It will, we are confident, command an 
extensive circulation among shipbuilders in eeneral. . . . By^ order of the Board 
of Admiralty, the work will form the text-bo<MC on which the examination in iron ship- 
building of candidates for promotion in the dockyards will be mainly based."— 
Engineering. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHAEOLOGY, the FINE ARTS, &c. By John Weale. 
Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of " Ure*s Dictionary of Arts," 
&c. i2mo, cloth boards, 6s. 

" The best small technological dictionary' in the language." — Architect. 

** The absolute accuracy of a work of this character can only be judged of after 
extensive consultation, and from our examination it appears very correct and very 
complete.'*— Mining yourfuil. 

" lliere is no need now to speak of the excellence of this work ; it received th« ap- 
pro\-al of the community long ago. Edited now by Mr. Robert Hunt, and published 
in a cheap, handy form, it will be of the utmost service 3L%^VkQCkV.Qlx«l«.\^^«^'SK»x^^<:^ 
to be exceeded in v^lxxe."— Scotsman, 
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ARCHITECTURE, &c. 

Construction. 

THE SCIENCE of BUILDING : An Elementary Treatise on 

the Principles of Construction. By E. Wyndham Tarn, M.A., 

Architect. With 47 Wood Engravings. Demy 8vo. &r. 6d, cloth. 

" A very valuable book, which we stronely recommend to all students.*' — Builder, 

" No architectural student should be wimout this hxQ!dr\ioo\i,**— Architect, 

Beaton s Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a BuilcUng collectively, more especially applied to Carpenters* 
and Joiners* work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of "Quantities and 
Measurements.** Second Edition. Carefully revised. 33 Wood- 
cuts. Leather. Waistcoat-podcet size. \s, 6ii, 

BeatofCs Builder^ and Surveyors' Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS : containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Building Trades, &c. By A. C. Beaton. Second Edit. 
With 19 Woodcuts. Leather. Waistcoat-pocket size. \s, 6d, 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of *' The Spires and Towers of the Mediaeval Churches of Eng- 
land,** &c. 31 Plates, 4to, half morocco, gilt edges, i/. is. 
Also an Enlarged edition of the above. 61 Plates, with Detailed 






Specifications, Estimates, &c. 2/. 2s, half morocco. 



" The whole of the designs bear evidence of their beinz the work of an artistic 
architect, and they will prove very valuable and SM^gi^'ticv^'—BMildiMg News, 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of ** Building Construction," &c 
Second Edition, carefiilly revised. i2mo, 6s, cloth boards. 
'* Contains a mass of information of use to the amateur and of value to the practical 
man." — Etiglish Mechanic, 

Wilsons Boiler and Factory Chimneys. 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors. By Robert 
Wilson, C.E., AuUior of ** Treatise on Steam Boilers,'* &c., &c. 
Crown 8vo, jj. dd. cloth. 
''•^ niost valuable book of its kind, full of useful information, definite in statement 
^Jid tJioroughly practical in treatment."-- STA* Local Government Ckronicle. ^.^n. 
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A Book on Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL. 

By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.A.S., 

Author of ** Clocks and Watches and Bells," &c. Crown 8vo, 

with Illustrations, *is, 6d. cloth. 
" A book which is always amiuing and nearly always instructive. Sir E. Beckett 
will be read for the raciness of his style. We are able very cordially to recdmmend 
all persons to read it for themselves. The style throughout is in the highest degree 
condensed and epigrammatic. " — Times. 

" We commend the book to the thoughtful consideration of all who are interested 
in the building 9Jtt.**— Builder, 

Architecture^ Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modem. 
Consistmg of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq.; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN m Architecture, by E. L. Garbett. 
In one volume, half-bound (pp. i|ioo), copiously illustrated, \2s. 
%♦ Sold separately^ in two vols,^ as follows — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price 6s. half -bound. 

N. B,—This is the only edition of VITRUVIUS procurable at a 
moderate price. 

MODERN ARCHITECTURE. Containmg the Orders, by Leeds ; 
The Styles, by Bury ; and Design, by Garbett 6s, half-bound. 

The Young Arckitecfs Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c., &c 
New Edition, revised and enlarged. By G. Huskisson Guil- 
LAUME, Architect. Numerous illustrations. i2mo, cloth boards, 41. 
" Will be foand an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Architect. 

** Contains a large amount of information, which young architects will do well to 
acquire, if they wish to succeed in the everyday work of their pro£tss,ion»'*-^JSf^lisA 
Mechanic, 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT m ARCHITECTURE. 
By George Pyne, Author of a " Rudimentary Treatise on Per- 
spective for B^[inners." With 14 Plates, 4to, ^s. 6d, boards. 

Builder^ s and Contractors Price Book. 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1879, containing the latest prices of all kinds 
of Builders' Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
Francis T. W. Miller, Architect and Surveyor, Fcap. 8vo, 
strongly half-boimd, 4r. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or. Practical 

Guide to the Arclutect, Engineer, Surveyor, and Builder, in drawing 

up Specifications and Contracts for Works and Constructions. 

Illustrated by Precedents of Buildings actually executed by eminent 

Architects and Engineers. Preceded by a Preliminary Essay, and 

Skeletons of SpecScations and Contracts, &a, &c. By Professor 

Thomas L. Donaldson, M.LB.A. With A Review of the 

Law of Contracts. By W. Cunningham Glen, of the 

Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. 2s, 

" In these two volumes of x,xoo p^es (together), forty-four specifications of executed 

works are given, including the specincations for psurts of the new Houses of Parliament, 

by Sir Charles Barry^ and for the new Royal Exchange, by Mr. Tit& M.P. 

Donaldson's Handbook of Specifications must be bought by aU arcnitects."— ^fftfi/t^fr. 

Taylor and Cresys Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S.A., and Edwabd Cresy, Esq. 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
. the late G. L. Taylor, Esq^), Chaplain of Gray's Inn, This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and d^taiL Lsirge folio, with 130 Plates, 
half-bound, 3/. 3J. 
*4j* Originally published in two volumes, folio, at 18/. i&r. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect With numerous Illustrations. 

Demy 8vo, 15J. doth. (Published at i/. lOf.) 

*4,* A volumeof specifications of a practical character being greatly required, and the 

old standard work of Alfred Bartholomew bemg out of print, the author^ on the basis 

of that wcMrk, has produced the above. He has also inserted specifications of works 

that have been erected in his own practice. 

The House-Owner^s Estimator. 

THE HOUSE-OWNER'S ESTIMATOR ; or. What wiU it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
corrected to present time. Crown 8vo, cloth, 3^. 6d, 
In two years it will repay its cost a hundred times over." — Field. 
** A very handy book for those who want to know what a house will cost to build, 
alter, or repair." — EngUsh Mechanic. 

Useful Text-Book for Architects. 

THE ARCHITECT'S GUIDE : Being a Text-book of Useful 

Information for Architects, Engineers, Surveyors, Contractors, 

Clerks of Works, &c, &c. By Frederick Rogers, Architect, 

Author of ''Specifications for Practical ATcYv\\.ec.tv«e " &.c% With 

numerous Illustrations. Crown 8vo, 6j. c\olYv. 
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CARPENTRY, TIMBER, MECHANICS. 

1 

TredgolcCs Carpentry, new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlmgs of Timber for different purposes, 
the Specific Gravities of Materiids, &c By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (i i of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. lu 
I voL, 4to, published at 2/. 2J-., reduced to i/. 5^. cloth. 

"Ought to be in every architect's and every bnilder's library, and those 'wbo 
do not already possess it oug^t to avail themselves of the new issue. — Builder. 

"A work whose monumental excellence must commend it wherever skilful car- 
Ij«ntry is concerned. The Author's principles are rather confirmed than impaired by 
lime. The additional plates are of great intrinsic value.''-—^iM!ftftiNE^iV<r«^ 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, witn comparative Values and Tabidar Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, &c, &c. ; 
together with Copious Information for the Retailer and Builder. 
Second Edition. Carefully revised and corrected. i2mo, 31. dd, 
doth. 

" Everything it pretends to be : built up gradually, it leads one from a forest to a 
treenail, and throws in, as a makeweight, a host of material concerning bricks, columns, 
cisterns, &c. — all that the class to whom it appeals requires."— i?«Kp/£rA Mtchtmic. 

'* The only difficulty we have is as to >idiat is not in its pages. >K^t we have tested 
of the contents, taken at random, is invariably correct."— >/MMf/ni/tf</^«ft^U!rr'/ youmal. 

TaI)lesfor Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 

Feet in Boxes or Packing-Cases, from six inches square and 

upwards. Compiled by William Richardson, Accountant. 

Second Edition. Oblong 4to, 3^. &/. cloth. 

"Will save much labour and calculation to packing-oise makers and those who tue 
packing-cases."— 6>vc«r. '* Invaluable labour-saving tables."— /r^^MM^^vr. 

Nicholson^ s Carpenter^ s Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standsml work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules oil 
Drawings by GsoRGE Pyhe. 'Ww^i l^ YVaXts, «{ift^ vl. v^* e^s^sss^. 
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Dowsing s Timber Merchant's Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION ; containing New and Copious TaWes of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersbuigh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of D^s and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of asoertainmg the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant Third Edition, Revised and Corrected. Crown 
8vo, y, doth. 

"Everjrthing is as concise and dear as it can possibly be made. There can be no 
doubt dut every timber merchant and builder ought to possess it" — Hull Advertiser, 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS* 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker. Crown 8vo, 6j. cloth. 

Hortoris Measurer. 

THE COMPLETE MEASURER ; settmg forth the Measure- 
ment of Boards, Glass, &&, &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in hewing tne trees, 
&c. ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. By Richard Horton. 
Third edition, with considerable and valuable additions, i2mo, 
strongly bound in leather, 5^. 
"Not only are the best methods of measurement shown, and in some instances 
illustrated by means <^ woodcuts, but the erroneous systems pursued by dishonest 
dealers are fully exposed The work must be considered to be a valuable addi- 
tion to every gardener's library.— 6Vsn/ifff. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to io8 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James Haw- 
kings. Fcp. 3J. 6</. cloth. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Marks of Wood, Essay on the Strength of Timber, 
Remarks on the Growth of Timber, &c. By W, Richardson. 
J^cap. 8vo, js. 6d. cloth. 
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The Mechanic* s Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT. By William Templeton. Twelfth 
Edition, with Mechanical Tables for Operative Smiths, Millwrights, 
Engineers, &c. ; and an Extensive Table of Powers and Roots, 
&c., &c. II Plates. i2mo, 5^. bound. 

" As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Tkmplston's Companion stands unrivalled. **-~Mechanic3^ Magazine, 

" Admirably adapted to the wants of a very lar^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this Uttle work." — BuUdin^ News, 

Engineer's Assistant 

THE ENGINEER'S, MILLWRIGHTS, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. CompUed and Arranged, with Original 
Matter, by William Templeton. 6th Edition; i8mo, 2j. dd. 
doth. 

" So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers." — Mechanics* Magazine. 

"A more suitable present to an apprentice to any of die mechanical trades could not 
possibly be nadt.'*^BuiidiHg News. 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURING and VALUING ARTIFICERS' WORKS; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lar. td, cloth. 

" We have failed to discover anything connected with the building trade, from ex- 
cavating foundations to bell-hanging, that is not fully treated yx^onJ^— The Artizan. 

" Altogether the book is one which well fulfils the promise of its title-pag^e, and we 
can thorou|^hly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students." — Engineering. 

Plumbing. 

PLUMBING ; a text-book to the practice of the art or craft of the 
plumber. With supplementary chapters upon house-drainage, em- 
bodying the latest improvements. By William Paton Buchan, 
Sanitary Engineer. i2mo, with about 300 illustrations. 3^. dd, 
cloth. 
"There is no other manual in existence of the nlumber's art ; and the volume will 
be welcomed as the work of a practical master of nis trade." — Public Health. 

*' The chapters on house-drainage may be usefully consulted, not onlv by plumbers, 
but also by engineers and all engaged or interested in house-building. ' — Irws.^ 

** A book containing a large amount of pracuc«CLmlorEBa^ioTi,'^>\vvti^oCaRx\ft."*.^««^ 
intelligent manner, by one who is wcU quaii&ed lox xiit \a^.**— Cit^j Pre». 
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MATHEMATICS, &c. 

^-regorys Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Matenals. With an Appendix of 
copious Lc^rithmic and other Tables. By Olinthus Gregory, 
LL, D. , F.R. A. S. Enlarged by Henry Law, C. E. 4th Edition, 
carefully revised and corrected by J. R, Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of **A Course of 
Mathematics," &c With 13 Plates. Medium 8vo, i/. is, doth. 

'* The engineer or architect will here find ready to his hand, rules for solving nearly 

ery mathematical difficulty that may arise in his practice, llie rules are in all cases 

plained by means of examples, in which every step of the process is dearly worked 

t."—Bttnder. 

" One of the most serviceable books to the practical medianics of the country. 

In the edition just brought out, the work has again been revised by 

ofessor Young. He has modernised the notation throughout, introduced a few 
rat^raphs here and there, and corrected the numerous tyx>ographical errors whidb 
ve escaped the eyes of the former Editor. The book is now as complete as it is 
ssible to make it. It is an instructive book for the student, and^ a Text* 
ok for him who having once mastered the subjects it treats o^ needs occasionally to 
resh his memory upon them." — BuUding News. 
" As a standard work on nuuhematics it has not been excelled." — Artizan. 

"^he Metric System. 

A SERIES OF METRIC TABLES, hi which the British 

Standard Measures and Weights are compared with those of the 

Metric System at present in use on the Continent. By C. H. 

DowLiNG, C. E. Second Edition, revised and enlarged. 8vo, 

lOr. 6^. strongly bound. 

" Mr. Bowling's Tables, which are well put together, come just in time as a ready 
:koner for the conversion of one system into the o\!cvtx.**'—Athenetuni. 
"Their accuracy has been certified by Prof. Airy, Astronomer-Royal.**— 5«/A£fr. 
" Res»lution 8. — ^That advantage will be derived from the recent publication of 
etric Tables, by C H. Dowling, Z.'£J*'-'Reporto/ Section F, Brit. Assoc., Bath. 

vmprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, af; 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Con-binations, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole being 
calculated and designed to ensure Correctness and promote 
Despatch, By Henry Harben, Accountant, Sheffield, Author 
o/" "The Discount Guide." An en^iely "Nevj "Edltvon, carefully 
revised. Royal 8vo, strongly half-boMnd, ^oj. 
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Comprehensive Discount Guide. 

THE DISCOUNT GUIDE : comprising several Series of Tables 
for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact profit arising from any mode 
of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a 
Price, so as to produce, by one operation, a sum that will realise 
any required pront after allowing one or more Discounts : to which 
are added Tables of Profit or Advance from i J to 90 per cent., 
Tables of Discount from i J to 98I per cent., and Tables of Commis- 
sion, &c., from \ to 10 per cent. By Henry Harben, Accountant, 
Author of " The Weight Calculator." New Edition, carefully Re- 
vised and Corrected. Demy 8vo. (544 pp.), half-bound, ;^i 5^. 

InwoocTs Tables, greatly enlarged and improved, 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
. Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart's Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect The 20th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F&dor Thoman^ of the Society 
Credit Mobilier of Paris. l2mo, &r. cloth. 

" Those interested in the purchase and sale^ of estates, and in the adjustment of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service.''— '^n^fWrrM;^. 

'* ' Inwood's Tables' still maintain a most enviable reputation. The new issue has been 
enriched by large additional contributions by M. Fddor Thoman. whose carefully 
arranged Tables cannot fail to be of the utmost utility."— il/iW;/^ Journal, 

Geometry for the Architect y Engineer^ &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 

Mechanic ; giving Rules for the Delineation and Application of 

various Geometrical Lines, Fi|;ures and Curves. By E. W. Tarn, 

M.A., Architect, Author of *' The Science of Building," &c. 

With 164 Illustrations. Demy 8vo. 12s, 6d. cloth. 

*' No book with the same objects in view has ever been published in which the 
clearness of Uie rules laid down and the illustrative diagrams have been so satb- 
factory.**— ^yttf/wwoif. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FiDOR Thoman, of the Society Credit Mobilier, 
Paris. 3rd Edition, carefully revised and corrected, i2mo,4J. 6^. cl. 
A very powerful work, and the Author hu a ver^ tcxcasVa!ck\fc ^^scccssaxsA. ^\^ 

* We recommend at to the nodce o! acluanes «Ad acftO'QxKaster — Ai!K«n«««"»- 
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Dentistry, 

MECHANICAL DENTISTRY. A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formulae, Tables, and Receipts for Gold 
Plate, Clasps, Solders, etc, etc. By Charles Hunter. With 
numerous Wood Engravings. Crown 8vo, *js, 6d, Cloth. 
"The work is very practical" — Monthly Review of Dental Surgery. 
** An authoritative treatise. .... Many useful and practical hints are scattered 
diroughout the work, while its value as a text book is enhanced by numerous illus- 
trations. We can strongly recommend Mr. Hunter's treatise to all students pre- 
paring for the profession of dentistry, as well as to every mechanical dentist." — 
Dublin youmal ^Medical Science, 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B.A. Crown 8vo, 3J. 6d, cloth. 

"A thoroughly .scientific treatise in popular language. It is evident that the 
author has mastered his subject in its scientific aspects." — Morning^ Advertiser. 

" We would particularly recommend teachers of the art to place it in every pupil's 
hands, and we feel sure its perusal will be attended with advantage." — Brewer. 

The Military Sciences. 

AIDE-MfiMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols. 103^ 8vo, extra 
cloth boards, and lettered, 4/. lOr. 
"A compendious encyclopaedia of nulitary knowledge."— iS'^m^w^A Review, 
" The most comprehensive work of reference to the nulitary and collateral sdences." 
—Volunteer Service Gazette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, doth, with separate Atlas of 12 Plates, \2s. complete. 

^e- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES: their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Dryssdters, Brokers, &c. By J. 
W. Slater. Post 8vo, 7^. (xi, cloth. 

"A complete encyclopaedia of the materia tinctoria. The infonnation is full 
and precise, and the methods of determining the value cf articles liable to sophistica- 
tion, are practical as well as valuable."— C^iJmw/ and Druggist. 

Storms. 

STORMS : their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
J^y William Blasivs. With Coloured "PUtes ^sud TMsskStoittR 
IVood Engravings. Crown 8vo, los. td, c\ol\i\>oMds. 
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Light-Houses, 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. ^Y Major George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 2Ij. cloth. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magno- Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S.» 
Lecturer on Chemistnr at St. George's Ha<;pital. Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4^. cloth. 

" The commendations already bestowed in the pases of the Lancet on the fonner 
editions of this work are more tnan ever merited by the present The account eiyen 
of electricity and galvanism are not only complete m a scientific sense, but, whi(£ is a 
rarer thing, are popular and interesting." — Lancet, 

Text-Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, care- 
fully Revised. With an Introduction and Additional Chapters 
by W. H. P&eece, Vice-President of the Society of Telegraph 
Engineers, &c. Illustrated with 470 Illustrations. Crown 8vo, 
1 2 J. 6^. cloth. {Just Published. 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM : being a concise exposition 

of the general principles of Magnetical Science, and the purposes 

to which it has been applied. By Sir W. Snow Harris, F.R.S. 

New and enlarged Edition, with considerable additions by Dr. 

Noad, Ph.D. With 165 Woodcuts. i2mo, cloth, 4f. 

"As concise and ludd an ejtposition of the phenomena of magnetism as we believe 

it is possible to write." — English Mechanic, 

" The best possible manual on the subject of maj^etism." — Mechanics* Mtigazine. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
"Treatise on Chemical Analysis." New Edition, Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, \2s, 6d, cloth. 
"We recommend this book to the careful perusal of every one ; it may be truly 

affirmed to be of universal intere<:t, and we strongly recommend it to our readers as a 

guide, alike indispensable to the housewife as to the pharmaceutical practitioner."— 

Medical Times, 

" Essential to the analysts appointed under the new Act. The most recent results 

are given, and the work is well edited and carefully written." — Nature. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tat^, A.,1*.^,,¥.Q«.^, ^^\SNclxc5sss«x- 
ons Plates and 300 Woodcuts. 'jTdl£j^Y\K.ow. Cx-'^^^^'l^*^^-^^'^ 
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Gold and Gold-Working. 

THE PRACTICAL GOLD- WORKER; or, The Goldsmith's 
and Jeweller's Instructor. The Art of Alloying, Melting, Re- 
ducing, Colouring, Collecting and Refining. Tne processes of 
Manipulation, Recovery of Waste, Chemical and Physical Pro- 
perties of Gold, with a new System of Mixing its Alloys ; Solders, 
Enamels, and other useful Rules and Recipes, &c. By George 
E. Gee, Crown 8vo, *js, 6d, cloth. 

"A ifood, souncL technical educator, and will be generally accepted as an 
authority. It gives full particulars for mixing alloys and enamels, is essentially a book 
for the workshop, and exactly fulfils the purpose intended." — Horohgical Journal. 

'*The best work yetpnnted on its subject for a reasonable price. We have no 
doubt that it will speedily become a standard book which few will care to be with- 
out." — Jeweller and Metalworker, 

Silver and Silver Working, 

THE SILVERSMITH'S HANDBOOK, containing full In- 
structions for the Alloying and Working of Silver, including the 
different modes of refining and melting the metal, its solders, the 
preparation of imitation alloys, methods of manipulation, preven- 
tion of waste, instructions for improving and finishing the surface 
of the work, together with other useful information and memoranda. 
By George E. Gee, Jeweller, &c. Crown 8vo, with numerous 
illustrations, *js, 6d. cloth. 

" This work is destined to take up as good a position in technical literature as the 
Practical Goldworker^ a book which has passed through the ordeal of critical ex- 
amination and business tests with great success.*' — Jeweller and Metaiworker, 

Clocks^ Watches^ and Bells. 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Su: Edmund Beckett, Bart, (late E. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of " Astronomy with- 
out Mathematics,'' &c. Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp doth (No. 67, 
Weale's Series), 4^. dd, ; cloth boards, 5^*. dd, 

'* As a popular and practical treatise it is unapproached." — English Mechanic. 

*' The best work on the subject probably extant. The treatise on bells is un- 
doubtedly the best in the language. To call it a rudimentary treatise is a misnomer, 
at least as respects clocks and bells. It is the most important work of its kind in 
EtkgMsh.'*'— Engineering-. 

"The only modem treatise on clock-making."— ^(t^fv^^a/ journal. 

" This admirable treatise on clocks, by the most able authority on such a subject, 
is completely perfect of its kind." — Standard 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— I. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. R. Young. Fcap. 8vo, $s, cloth. 
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DR. LARDNER'S POPULAR WORKS. 
Dr. Lardner's Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardner, D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in University College, London. With up- 
wards of 1200 Engravings on Wood. In 6 Double Volumes. 
Price £1 I J., in a new and elegant cloth binding, or handsomely 
bound in half morocco, 31^. 6d, 

** The ' Museum of Science and Art ' is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society.'* — Sir David 
Bmasitr in the North British Review. 

'* Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so many ages and classes as a valuable present." — Examtfier, 

** Serrate books firmed from the above^ suitable for Workmen* s 

Libraries^ Science Classes^ &*c, 

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c. 233 Illustrations, cloth gilt, 5^. 

THE MICROSCOPE. Containing Optical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, 2s. 

POPULAR GEOLOGY. Contaming Earthquakes and Volcanoes, 
the Crust of the Earth, etc. 201 Illustrations, cloth gilt, 2s, 6d. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 illus- 
trations, cloth gilt, 2s, 6d, 

STEAM AND ITS USES. Including the Steam Engine, the Lo- 
comotive, and Steam Navigation. 89 Illustrations, cloth gilt, 2s, 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens. The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c. 182 Illustrations, 4J. 6d. 

THE BEE AND WHITE ANTS : Then- Manners and Habits. 
With Illustrations of Animal Instinct and Intelligence. 135 Illus- 
trations, cloth gilt, 2s, 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation. 100 Illustrations, cloth gilt, is. 6d, 

Scientific Class-Books^ by Dr. Lardner, 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
328 Illustrations. Sixth Edition, i vol. y. 6d. cloth. 
*' Conveys, in clear and precise terms, general notions of all the principal divisions 
of Physical Science."— ^n^wA Qttarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardnek. 
With l^ Illustrations. Second Edition, i vol. 35. 6d, cloth. 
** Qear^ written, well arranged, and exceUeullv \\V>3a»raxcA..*' — Gordeneri CiwrowvU . 
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DR. LARDNER'S SCIENTIFIC WORKS. 
Astronomy. 

THE HANDBOOK OF ASTRONOMY. 4th Edition. Edited 
by Edwin Dunkin, F.R.S., Rl. Observatory, Greenwich. With 
38 plates and upwards of 100 Woodcuts. Cr. 8vo, 9^. Cd, cloth. 
'* Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form." — Athemeum. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Elustrations. New edition, small 8vo, cloth, *js, 6d. 732 pages. 
'* We have no hesitation in cordially recommending it.'' — Educational Tinus, 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. ByE. B. 
Bright, F.R.A.S. 140 Illustrations. Small 8vo, 2J. 6^. cloth. 
' ' One of the most readable books extant on the Electric Tel^grai^." — Eng, Meckmttic. 

LARDNER'S COURSE OF NATURAL PHILOSOPHY. 
Mechanics. 

THE HANDBOOK OF MECHANICS. Enlarged and almost 
rewritten by Benjamin Loewy, F.R.A.S. With 378 Illustra- 
tions. Post 8vo, 6s. cloth. 
*'The i)erspicuity of the original has been retained, * and chapters which had 
become obsolete, have been replaced by others <^ more modem character. The 
explanations throughout are studiously popular, and care has been taken to show 
the application of the various branches of ph^ics to the industrial arts, and to 
the practical business of Vxit."— Mining journal. 

Heat. 

THE HANDBOOK OF HEAT. Edited and almost entirely 
Rewritten by Benjamin Loewy, F.R.A.S. etc 117 Illustra- 
tions. Post 8vo, 6j. cloth. 
" The style is always clear and precise, and conveys instruction without leaving 
any cloudiness or lurking doubts behind." — Engineering, 

Hydrostatics and Pneumatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With 236 Illustrations. Post Svo, 5j. cloth. 
" For those * who desire to attain an accurate knowledge of physical science with- 
out the profound methods of mathematical investigation,' this work is not merely in- 
tended, but well adapted." — Chemical News, 

Electricity f Magnetism, and Acoustics. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Post 8vo, 5j. cloth. 

" The book could not have been entrusted to vxy one better calculated to preserve 

the terse and lucid style of Lardner. while correcting his errors and brin^;ing up hk 

work to the present state of scientific knowledge."— i^^i^^ar Science Review, 

Optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A. 298 Illustrations. Post 8vo, 5^. doth. 
** Written by one of the ablest English scientific writers, beautifully and daborately 
illustrated. "—JlfecAanics' Magazine. 

%* jrjiea3c;zfe S Vols, form A COMPLETE Co\3^SE. 0¥ "i5VKt>3'»^ia* 

Philosophy. 
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Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P. Van der Burg, Directors of the Rotterdam Painting 
Institution. Illustrated with 24 full-size Coloured Plates ; also 
12 Plain Plates, comprising 154 Figures. Royal folio, bound, 
2/. I2J. 6d, \jfu5t Published. 

Pictures and Painters. 

THE PICTURE AMATEUR'S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : being a Guide for Visitors to 
Public and Private Picture Galleries, and for Art-Students, in- 
cluding an explanation of the various methods of Painting ; In- 
structions for Cleaning, Re-Lining, and Restoring Oil Paintings; 
A Glossary of Terms; an Historical Sketch of the Principal Schools 
of Painting ; and a Dictionary of Painters, giving the Copyists 
and Imitators of each Master. JBy Philippe Daryl, B. A. Crown 
8vo, y, 6d. doth. 

" Useful as bringing together in a compendious form an almost complete bio- 
graphical stock of information respecting the painters of the world." — May/air. 

"The bulk of the book is occupied by a dictionary of painters which, considering 
its small compass, is really admirable * the utility of a table of dates of painters in so 
portable a form is unquestionable. We cordially recommend the book.— ^wi'^r. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches of the Progress of the Art. By Thomas John Gullick, 

Painter, and John Times, F.S.A. Fourth Edition, revised and 

enlarged. With Frontispiece and Vignette. In small 8vo, ds, cloth. 

%* This Work has been adopted as a Prize-book in the Schools of 

Art at South ICensington. 

'* Much may be learned, even by those who fancy they do not require to be taught, 

from the careful perusal of this unpretendmg but comprehensive treatise. '* — A rt Joumal. 

" Contams a large amount of original matter, agreeably conveyed." — Builder, 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Engp-avings on Wood. i2mo, y, 6d. cloth boards. 
" One of the most usefm of student's books^ and probably the best knowd of the 
few we have on the subiect."— ^rrA/V^c/. 

'* The book is a most useful risunti of the properties of pigments." — Builder, 

Wood- Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, 2s, 6d, 
" The handicraft of the wood-caryer, so well as a book can impart it, may be learnt 
f rom ' A Lady's ' publication." — Athenaeum, 

Geology y Physical and Historical. 

A CLASS-BOOK of GEOLOGY, PHYSICAL and HIS- 
TORICAL. With more than 250 Woodcuts. By Ralph Tate, 
A.L.S., F.G.S. i2mo, 5^. cloth boards. 
** The fulness of the matter has elevated the \>oo\l \ti\.o ^ xa.rxKvxAr — SclxooX Bocvrd 
Chranic/e. 



28 WORKS IN SCIENCE AND ART, ETC., 

Delamottis Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, 9^. Elegantly bound, cloth antique. 

*' A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful . . . Theexamplesof ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as Xai^it,^—Ath£futufn^ 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and smail, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c, for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Rojral 8vo, oblong, 4J. cloth. 

" A well-known engraver and draughtsman has enrolled in this useful book die 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decalogue, this book wul be useful" — Atherueum, 



EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by F. Delamotte, and 
printed in Colours. Ro3ral 8vo, oblong, 45. cloth. 

" To artists of all classes, but more especially to surchitects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended in the conception of the various plain and ornamental letters is 
wonderful **— -Standard, 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, 6s, cloth gilt 

" a volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolized in a bunch of flowers 
well selected and cleverly arranged." — Sun, 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours, Oblong royal 8vo, 2s, 6d, in ornamental boards. 



